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Modern Foundry Equipment. 








The Progress of Foundry Practice. 


f hye foundry industry is one of the industries con- 
cerned with the conversion of metals and alloys 
into useful shapes and articles, and utilises the method 
of casting the metals and alloys in the molten con- 
dition into moulds previously formed to the shapes 
desired. It thus embraces the preparation of suitable 
metals and alloys, the conversion of these to the 
molten state, and the production of moulds which, on 
filling with molten metal, are translated into the 
desired castings. Not the least important part of that 
section of the foundry industry concerned with the 
production of moulds is patternmaking, and any 
review of the developments in the foundry industry 
is incomplete without reference to it. 

The casting of metals is probably as old as civilisa- 
tion itself, but it is undoubtedly true that the greatest 
impetus in its development came about with the 
introduction of machinery in the eighteenth and nine- 
teenth centuries. From many points of view foundry 
work as we know it to-day may be regarded as having 
its beginning in this country during the early part of 
the eighteenth century. At that time the art of 
casting was far less advanced here than abroad, and 
the Dutch in particular, by reason, it was alleged, 
of superior skill, lower duties, and cheaper labour, 
were formidable competitors of this country, espe- 
cially as regards the sale of iron pots and similar 
utensils. Abraham Darby, who at this time of his 
life (1699) was a brassfounder in Bristol, visited 
Holland in search of improvements in foundry 
practice. It is clear from historical records that 
Darby was interested primarily in the substitution of 
iron for brass in the manufacture of various small 
commodities. An invention standing in his name 
and that of his associate, John Thomas, is recorded in 
the Patent Journal, for the year 1707. Unfortunately, 
all that is known of this with certainty is the title, 
viz., ‘A new process for the casting of iron bellied 
pots and other iron bellied ware in sand only, without 
loam or clay.” All the contemporary records are 
agreed that the inventors took infinite precautions 
to maintain the secrecy of their methods. There has 
been much speculation as to the nature of this dis- 
covery, and the most rational is the view crediting 
Darby with the introduction of green sand and/or 
possibly dry sand in conjunction with multi-parted 
boxes. The view is possible that prior to this time 
moulding methods were carried out principally with 
loam or clay. A later British patent, dated 1758, in 
the name of Isaac Wilkinson, relating to methods of 
moulding and casting cannon and rolls is devoted to a 
description of dry sand mixtures with bonding, 
venting, and facing materials, and makes it clear that 
these methods, which are essentially the same as 
those which still exist, were in their early stages of 
development at that time. In fact, apart from its 
archaic wording, Isaac Wilkinson’s patent might 
well be a description of the methods in use to-day. 

Until the end of the eighteenth century progress in 
foundry development was slow, and if any date 
marks more clearly than another the end of one 
economic period and the beginning of the next, it is 
the year 1775, when James Watt began to supply his 
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engines coumbeunbile. The | engineering and metal- 
lurgical developments which followed during the 
early part of the nineteenth century—developments 
in railway engineering and textile engineering—were 
accompanied by continued expansion in the foundry 
trade. The overall march of progress of the iron and 
steel trades during this period can be illustrated by 
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the record of this country’s annual pig iron output 
shown in Table I. 

The year 1882 is approximately the beginning of 
the period with which this review is more particularly 
concerned. This period is within the memory of a 
number of outstanding metallurgists still living who 
played a prominent part in the development of the 
foundry industry. In so far as ironfoundry metal- 
lurgy is concerned, the foundations of modern cast 
iron metallurgy were laid at this time in the paper 
by Professor Thomas Turner, dealing with the 
influence of silicon, which was given before the 
Chemical Society in July, 1884. Professor Turner, 
Sir Robert Hadfield, F. W. Harbord, and E. L. Rhead 
are amongst the band of metallurgists who witnessed 
the beginning of this period and who are still with us. 
We share with them an immense pride in contem- 
plating the more recent developments, particularly 
in foundry metallurgy, of which they laid the founda- 
tion stones. 

In all its aspects the foundry has grown concurrently 
with the growth and extension of knowledge, inven- 
tion, engineering methods, and industrial require- 
ments. The past fifty years, for example, have wit- 
nessed the introduction of electricity into industry, 
and perhaps it is true to say that it is to electrical 
engineering that the foundry in common with many 
other manufacturing industries owes its greatest 
change. In the handling of materials in the foundry 
electrical machinery has displaced the hand-operated, 
hydraulic, and mechanical contrivances operated 
from a steam engine driven line shaft, which managed 
to give “a lift” for the moulders in all parts of the 
shop. Most of the modern developments in mech- 
anisation would be inconceivable without electricity, 
and in this connection one is reminded of that impor- 
tant invention, the ball and roller bearing, the appli- 
cation of which has played a part in all modern 
machinery, particularly handling machinery, which 
is often overlooked. Not only in handling, but in 
lighting also, has electricity wrought a great change. 
Lighting by gas in the early part of this period did 
little to improve the dark and squalid appearance of 
the foundry as judged by present-day standards. 
The progress of electric lighting is still fresh in the 
minds of engineers and foundrymen, and it is only the 
post-war years that have seen the displacement of the 
spluttering are lamp and its cumbersome operating 
gear. Modern developments in the application of 
electricity appear to be directed towards its applica- 
tion to melting procedure and it is possible that 
electrical methods of melting may be an outstanding 
feature in the foundry of the future. 

Foundry work can be divided into three sections 
according to the materials dealt with—(1) ironfound- 
ing, including malleable cast iron ; (2) steel founding, 
and (3) non-ferrous metal founding, which, in addition 
to the older brasses and bronzes, includes the founding 
of the modern aluminium, magnesium, and nickel 
alloys. Statistical information regarding the British 
Foundry Industry in any of these sections over 
this period appears to be non-existent. Until 1930 
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Gross output for 1935 £34,500,000 
1934 £34,066,000 
1930 £29,423,000 
1924 .-- £27,830,000 

"(Corrected to 1930 average 

values) 
1924 £31,046,000 
(Actual figures recorded) 

Average numbers employed: 1935 ... 107,456 
1934 99,574 
1930 91,351 


the Official Census of Production made no attempt 
to separate founding from general engineering. In 
the 1930 Census such an attempt was made, and the 
data obtained are given in the Preliminary Report 
No. 3 of the Census of Production published in 
January, 1932 (H.M. Stationery Office). The figures 
are of interest, but they relate only to 767 establish- 








can be little short of three times that figure. However, 
those cited are major establishments, and for that 
reason the figures given are of some importance. 
The principal figures are given in Table II. In them 
outputs are expressed in terms of money values. 
Analysis of the gross output figures into different 
classes of production has been attempted. Some 
of the more important figures are given in Table IIT. 
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Attempts to estimate the output of iron castings 
from the figures available of the output of foundry 
pig iron are liable to quite a number of inaccuracies. 
The classification of the foundry pig iron output 
over the whole period of years is not easy to obtain, 
and is further complicated by the fact that even 
recent figures apparently include the output of 
forge pig iron. The immense fluctuations in the 
wrought iron trade, together with the fact that 
undoubtedly some of the forge pig is used by foundries, 
render it difficult to make suitable allowances. 
Furthermore, some foundries use hematite pig iron, 
and steel scrap, and any attempt at a long-distance 
estimate is inevitably complicated by these factors 
in addition to changes in scrap percentages used, 
and also imports and exports of pig iron. Attempts 
have been made to estimate the annual output of 
the ironfoundry industry by calculations on this 
basis. I am indebted to my friend, Mr. J. G. Pearce, 
for an estimate of this kind and with what appear 
to be perfectly rational allowances for the amounts 
of scrap used and other grades of pig iron production 
figures of the order of 2 million tons annually, having 
a value of roughly forty million pounds sterling, are 
obtained. 

This figure is probably the most reliable estimate 

of the recent output of the ironfounding industry 
in this country. There are no reliable data of the 
total output of the blackheart and whiteheart 
malleable castings industry, but the general estimate 
is that this is of the order of 90,000 tons per annum, 
having a value of approximately £3,150,000. The 
1935 figures of the Fifth Census of Production give 
a@ production of malleable iron castings and fittings 
for tubes for the year 1935 of 53,000 tons, having 
a value of £2,064,000. Figures are available for the 
output of steel castings over the year 1935 up to 
date. The 1935 figures show an output of just short 
of 200,000 tons, with a maximum of 288,000 tons in 
1918, and a minimum in 1922 of 86,100 tons per 
annum. 
There are no reliable data of the output of 
non-ferrous foundries. The aluminium foundry 
industry, which may be regarded as including the 
most recent additions in the founding of magnesium 
alloys, has been built up during the last twenty 
years. The factors contributing to its growth are 
the developments in the aircraft and automobile 
industries, and the introduction of new alloys and 
improved methods of production. ; 


FounpDRy PRopUcTION METHODs. 


Broadly, in its evolution, the foundry has 
progressed in the direction of producing castings 
of a greater degree of mechanical and meital- 
lurgical precision. Precision and accuracy of size 
and shape, uniformity of quality, mechanical 
and physical properties of a clearly defined order, 
differentiate the modern casting from its predecessors. 
Changes in social and labour conditions have necessi- 





ments, whereas the number of foundries operating 
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organisation in order to maintain the production of 
castings at economic price levels. With one or two 
exceptions the evolution ofthe modern foundry 
has occurred without any radical changes in principle, 
and has taken the form of gradual improvement in 
methods and technique down to its minutest details. 
In patternmaking the introduction of machinery, 
the developme... of special woodworking machinery, 
the developments in materials for patternmaking, 
have had a great influence on improvements in 
standards of accuracy and precision in addition 
to widening the field for the exercise of ingenuity 
in moulding operations. 

In principle sand moulding methods remain 
unaltered, and green. sand, dry sand, and loam 
moulding still exist. Increased knowledge of the 
characteristics of moulding sands and their import- 
ance and influence on the quality of the final casting 
have enabled the introduction of methods of sand 
control to ensure predetermined results with regularity 
in the quality of the castings, in addition to making 
the foundryman less dependent upon the irregular 
distribution of natural sands. The period of the 
war inspired an intensive study of British resources 
in moulding sands under Professor Boswell, of Liver- 
pool University. This work has been continued by 
individual investigators, and under the auspices 
of the B.C.I.R.A. It is perhaps true to say that 
mechanisation of many of the details of foundry 
procedure has forced the recognition on the part 
of both foundrymen and engineers that a large 
proportion of the defects which can and do occur 
in castings can be attributed to the character and 
condition of the materials of which the mould is 
made. The importance of moisture content, grain 
size, bond and bond strength, permeability, refractori- 
ness, the character of the facings and dressings, 
have all had to be recognised, and the rigorous 
control of all these factors is a regular routine pro- 
cedure in the successful mass production foundry 
of to-day. 

In connection with moulding materials an improve- 
ment which stands pre-eminent in the path of 
development of the modern foundry is oil sand. 
The use of sea sand and sharp silica sands bonded 
with drying oils, not only for cores, but for moulds, 
has had a far-reaching effect on the development of 
moulding practice itself, not only in the iron and non- 
ferrous sections of the industry, but also in the steel 
foundry. It is true to say that by their use the pro- 
duction on a commercial basis of castings of a degree 
of intricacy has been made possible that would have 
been completely impossible otherwise. It is hardly 
too much to say that of all the improvements which 
have been introduced into any section of the whole 
foundry industry, that of oil-bonded sands is one of 
the most outstanding. A quite recent introduction 
in moulding materials is that of the use of cement- 
bonded sands. These have come to this country 
quite recently, and their progress and development 
will be watched with considerable interest. 

The recognition of the need for control of the pro- 
perties of sands and moulding materials has been 
responsible for the introduction of scientifically 
designed sand preparation plant. The grading, 
milling, mixing, and aeration of the sand are opera- 

«iducted in modern sand preparation units, 
whi... plants bear very little resemblance to the 
heavy mortar mill type of edge runners which were 
the sole means of sand preparation in the foundries 
during the early part of the period under review. 
Attention is now being devoted to the regeneration 
of the floor sand, and the resourcefulness of the engi- 
neer is being taxed to provide means of economically 
separating the silt grades from such sand and render- 
ing it suitable for continued use. 

To those familiar with moulding methods the steps 
in the development from follow boards, oddsides, and 
pattern plates to the introduction of moulding 
machinery will not be difficult to follow. The 
operations of moulding embrace the ramming up of 
the moulds, the drawing of the pattern, and turnover 
of the boxes and vice verséd. The introduction of 
mechanical means for facilitating these operations 
and their extensive adoption has been a feature of 
foundry progress during this period. Machines of 
comparatively simple type performing the simple 
operations of turnover and pattern draw by hand 
operation were perhaps the earliest, and were very soon 
followed by power-operated machines in which these 
operations were combined with that of ramming up 
the sand. Hydraulic power was perhaps the earliest 
form of power operation adopted, but later, with the 
introduction of electricity and air compressors, 
pneumatically operated machines were introduced 
and the principle of jar ramming or vibration became 
possible. Steadily throughout the period the stan- 
dardisation of casting requirements has made possible 





the economic application of power-operated moulding 









machines, and from this has developed the completely 
mechanised foundry or continuous foundry in which 
the transportation of sand to the moulding machines, 
the moulds to a continuous pouring station, the 
“shake out” and distribution of the castings to the 
fettlng department, and the return of the sand and 
boxes to the sand preparation plant and moulding 
stations respectively are all performed mechanically. 
The mechanical basis of such organisations is con- 
veyors, and mechanisation of this type has already 
produced a wide variety of designs of foundry plant, 
the manufacture of which has become quite a distinct 
and substantial branch of the engineering industry. 
Whilst such mechanised methods are dictated 
primarily by considerations of production at economic 
price levels, they are also of importance in their 
influence upon the improvement in the mechanical 
and metallurgical quality of the castings. 

Of all the inventions which go to constitute mech- 
anised moulding, perhaps the two most important 
are jolt ramming and the sand slinger. The higher 
degree of production possible from mechanised 
foundry units has been reinforced by improvements 
in core making and core and mould drying. The last 
few years has witnessed the development of several 
new types of core making machines, including core 
blowing machinery. Core drying is another aspect 
which has received attention, and in the case of oil 
sand cores particularly lends itself to the introduction 
of precise methods. Fettling and cleaning castings 
has in a like manner made considerable strides. Hand 
fettling and tumbling barrels have been reinforced by 
pneumatic tools, sand blast apparatus and oxy- 
acetylene cutting. Lately the removal of large masses 
of core sand from castings has been carried out 
hydraulically by the utilisation of the cutting effect 
of high-velocity water streams. In this connection 
the recent developments in centrifugally operated 
sand blasting equipment cannot be overlooked. 

Long before the period under review the foundry- 
man has had the conception of the permanent mould. 
The pages of the Patent Journal provide ample 
testimony of this, and in many directions in the 
modern foundry industry the dreams of the early 
founders have been realised. The die casting,industry, 
in which permanent metal moulds or dies‘are used, 
now forms a very substantial part of the non-ferrous 
foundry industry. Broadly, this industry is confined 
to the lower melting point alloys of lead, tin, and 
antimony, the zinc base alloys and the various 
aluminium alloys. A certain amount of success has 
been obtained with the higher melting point bronzes 
and the use of permanent or rather semi-permanent 
moulds is practised to a limited extent in certain 
sections of the ironfounding industry. 

In any review of the developments in the 
foundry industry the introduction of the cen- 
trifugal casting process must be referred to as 
one of the most outstanding during the post- 
war years. It is probably true to say that by 
far the greater portion of the output of the whole 
world of cast iron spigot and socket pipe is produced 
by this process. The development of this process has 
played a very important part in the preservation of 
the manufacture of pipes to the foundry industry. 
This process has also been adopted extensively for 
the production of high-grade castings for cylinder, 
liners, piston rings, drums, and other important 
cylindrical components of engines. It is a matter for 
great pride that Great Britain has played a very pro- 
minent part in the development of this process. 

The resources at the disposal of the foundry for the 
melting of metals and alloys have been added to by 
the introduction mainly of oil fuel and of electrical 
methods of heating. The coke-fired crucible of the 
foundry has been rivalled by the gas-fired and the oil- 
fired crucible furnaces, and perhaps the most recent 
introduction into melting methods in the non-ferrous 
foundry is electric melting by means of induction 
furnaces. Electric arc furnaces of the direct and 
indirect types, and high-frequency furnaces are making 
steady and rapid progress, not only in the steel 
foundry, but in the ironfoundry also. The foundry 
cupola has also come in for its share of improvement, 
mainly at the hands of the B.C.I.R.A., which has 
devoted considerable attention to the scientific 
principles of cupola design and introduced a cupola 
which is now well known as the balanced blast cupola. 
A most important addition to the ranks of foundry 
melting units is that of the rotary furnace, fired either 
by oil or powdered coal. Many engineers, metal- 
lurgists, and foundrymen visualise these newer 
methods of melting as the basis of many important 
steps in the future evolutions of the foundry. 


FounDRY METALLURGY. 


An extract from the Presidential Address to 
the Iron and Steel Institute in 1885 by Dr. 


Percy, which runs as follows, enables us to form | reaching. 


some conception of the state of development of metal- 
lurgy at that time. Referring principally to iron and 
steel, Dr. Percy described the situation in the follow- 
ing words: “‘It is not many years since we had 
to grope about to discover an analysis of iron or pig 
iron, whereas we are now actually overwhelmed with 
analyses. We are deluged with percentages of 
carbon, graphitic and combined, of silicon and man- 
ganese, of sulphur and phosphorus. We are bewildered 
with the vast accumulation of materials like the 
traveller in the mazes of the primeval American 
forest. What is now wanted is the man to reduce it 
to law and order, to evolve from it principles for our 
sure guidance.” 

This situation was met by a resolve to investigate 
the properties of materials in relation to their com- 
position and constitution, and the modern science of 
metallurgy became definitely established. The fesult 
has been developments on a large scale. In the non- 
ferrous foundries the comparatively simple brasses, 
bronzes, and white metals have been supplemented 
by brasses and bronzes containing manganese, nickel, 
and aluminium ; Monel metal, nickel and its alloys ; 
aluminium and its legion of light alloys ; magnesium 
alloys and, looming on the horizon of evolution, alloys 
containing the rarer metallic elements, such as 
lithium and beryllium. The steel foundry in a like 
manner is now concerned with the production of a 
wide range of alloy steel castings, particularly in the 
realm of corrosion-resisting and heat-resisting steels, 
embracing the comparatively recent developments in 
rich chromium and chromium-nickel steels. Steels 
possessing special electrical and magnetic properties 
form another branch of the group of modern alloy 
steels which are dealt with in the steel foundry. From 
a metallurgical point of view cast iron cannot be said 
to be lagging behind its brethren. Cast irons suitable 
for heat and corrosion resistance are now becoming 
common articles of commerce. Cast irons which 
can be heat treated by hardening and tempering, and 
case-hardened by the most modern of case-hardening 
processes, viz., the nitrogen hardening process, are 
now familiar. Remarkable developments have taken 
place in the production of cast irons having 
high ultimate breaking strength characteristics, 
and cast irons possessing tensile strengths in 
the neighbourhood of 30 tons per square inch 
can now be obtained. Reference to high strength 
cast iron directs attention at once to the remark- 
able developments which have taken place in 
the production of so called cast iron crankshafts 
and crankshafts for automobile engines, a develop- 
ment which is as startling as it was unexpected. In 
the realm of malleable cast iron many far-reaching 
improvements have been effected, particularly during 
the post-war period. Improvements in mechanical 
characteristics, and in the control and reduction of 
time occupied in the annealing period have done much 
to consolidate the position of malleable castings in 
the repertoire of foundry materials. 


EDUCATION AND TRAINING. 


It is fitting in any review of the developments 
which have taken place in the foundry industry to 
give some attention to the important steps which 
have been made in matters relating to foundry and 
metallurgical education. During the past fifty years 
schools of metallurgy have been founded in most of 
the provincial universities and technical colleges. 
This period has witnessed also the establishment of 
the National Physical Laboratory, of which the metal- 
lurgical and engineering departments have played a 
leading part in metallurgical development, not only 
in this country but throughout the world. During 
the post-war period the Department of Scientific and 
Industrial Research has been established, and its 
research organisation embraces the British Cast Iron 


Research Association, and the British Non-Ferrous 


Metals Research Association, which, along with the 
Iron and Steel Research Council, have been primarily 
concerned with further scientific development of 
foundry practice in the realm of cast iron, non-ferrous 
materials, and steel alloys. The establishment of a 
degree course in foundry metallurgy at the University 
of Sheffield embodies the granting of metallurgical 
degrees in founding after a course of training embrac- 
ing practical teaching in a well-equipped foundry 
laboratory. In another direction the British Foundry 
School, organised to establish a scheme of training 
essentially for those within the industry, is now in 
active operation. These schools, in supplementing 
the work of the various courses in foundry technology 
at technical schools in different parts of the country, 
mark a further stage in the recognition of foundry 
metallurgy as worthy of special treatment within the 
larger field of metallurgical science as a whole. The 
influence of these developments in the further improve- 
ment of the foundry industry will be inevitably far 
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INTRODUCTION. 

‘N his introductory article Mr. J. E. Hurst has 
I. directed attention in general terms to the progress 
that has been made in the past in the equipment of 
foundries and the state of the art at the present time. 
In this section we describe in more detail the various 
products which are used in the foundry, classifying 
them under such headings as Handling and Trans- 
port, Preparation of Sand, Moulding Machines, &c. 
Under these heads the various machines and tools are 
further classified under the names of the manufactur- 


British Equipment. 
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creeping speeds in both directions. Both hoisting 
motions are also fitted with automatic electro- 
magnetic brakes and with limit switches to prevent 
overwinding. A foot-operated brake is provided on 
the long travel motion. 

The maximum full load operating speeds and motor 
horse-powers are as follows :— 





Main hoist... ... 10ft. p.m., motor 30 H.P., 500 r.p.m 
Auxiliary hoist ... 15ft. p.m., motor 15 H.P., 500 r.p.m. 
Cross traverse ... 100ft. p.m., motor 10 H.P., 500 r.p.m 
Long travel 150ft. p.m., motor 18 H.P., 500 r.p.m 


motion which enables the head of the bar to be engaged 
with # recess in the end of the charging box, after 
which the latter is securely locked in position by 
means of a push rod passing through the centre of 
the bar. (2) Travelling to bring charging bar and 
box into line with the furnace opening. (3) Traversing 
forward to introduce the box and its contents into 
the furnace. (4) Rotating the box to discharge con- 
tents into furnace. (5) Traversing backwards to 





withdraw the empty box from the furnace. (6) 
Depositing the box on a charging stand. 























Fics. 1 AND 2—MACHINE FOR CHARGING ROTARY FURNACES—-WELLMAN SMITH 


ing firms. Following upon this article, which deals 
only with British Equipment, are two others describ- 
ing American and Continental practice respectively. 


HANDLING AND TRANSPORT. 


The Wellman Smith Owen Engineering Corpora- 
tion.—In_ big. foundries where large moulds and 
castings have to be handled, an overhead travelling 
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These cranes are of all-steel construction, apart 
from the cast iron oil-tight gear-boxes in which all 
first reductions of gearing are totally enclosed. 

Another branch of handling is for the charging of 
furnaces and a quite special machine has been 
developed for the purpose by the Wellman company. 
It is illustrated by Figs. 1 and 2, and is used for 
charging rotary furnaces of the Sesci type in the 
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The rocking, bar-turning, cross traverse and long 
travel motions of the machine are each operated by 
separate electric motors. The operating speeds and 
motor horse-powers are as follows :— 


7 r.p.m. of crank, motor 6 H.P. 
9 r.p.m., motor 3 H.P. 

100ft. per min., motor 3 H.P. 
250ft. per min., motor 6 H.P. 


Rocking hoist 
Bar turning 
Cross traverse 
Long travel 
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Fic. 3-WALL TYPE Box STRIPPER AND MAGNET CRANE—-WELLMAN SMITH 


crane is imperative, and we have chosen for description 
an electric one by the Wellman Smith Owen Corpora- 
tion, Ltd., of Victoria Station House, Westminster. 
This crane is working in the foundry of Guest, Keen 
and Nettlefolds, Ltd. It has a span of 45ft. and a 
lifting capacity of 30 tons. It is also fitted with a 
10 tons auxiliary hoist, both main and auxiliary 
hoisting motions being arranged for potentiometer 





control and dynamic braking when lowering, and with 


foundry of Sir W. G. Armstrong, Whitworth and Co., 
Ltd., at Gateshead-on-Tyne. 

This machine is of the high ground type, and is 
arranged to run along a track laid in front of 
the 5-ton rotary furnaces. It is provided with a 
traversing trolley carrying the charging bar, and is 
designed to carry out the following operations :— 
(1) Picking up the charging box and its contents. 





This operation is effected by means of the bar-rocking 


The machine runs on a track of Llft. 6in. gauge, 
and has an overall length of about 26ft. The com- 
pany also makes another type of charging machine, in 
which the bar and its mechanism travel on the plat- 
form of a trolley instead of being slung from 
above. 

Yet another form of handling machine by the same 
company is shown in the drawing, Fig. 3.. It is a 
wall type box stripper and magnet crane, supplied 
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to Cammell, Laird and Co., Ltd., for stripping foundry 
boxes and handling castings. 

This machine comprises a structural steel frame- 
work fitted with travelling wheels and kick rollers to 
run between track rails supported on wall brackets. 
Two lifting masts, one fitted with tongs for handling 
the moulds and the other with a magnet for handling 
the castings, are suspended in vertical guides forming 
part of the framework. 

The tongs are designed for lifting and stripping 
boxes ranging from 18in. to 48in. square. The total 
lifting capacity of the tongs is 2 tons, including the 
weight of the box, casting, and sand. The stripping 
motion is effected by lifting the box and casting 
bodily until the latter is brought into contact with 
the lower end of a verticalram. The other end of the 
ram is screwed to allow of vertical adjustment. The 
opening and closing motion of the tongs is obtained 
by means of a wire rope passing around guide pulleys 
at the top of the mast guide over a shifting pulley, 
and thence to the main hoist barrel. The shifting 
pulley is actuated by means of a separate electric 
motor through suitable screw and nut gear. 

The lifting magnet is of the circular type, 36in. in 
diameter and capable of lifting castings weighing up 
to 1 ton. This magnet is suspended from the foot of 
the second lifting mast, which rises and falls in the 
vertical guide frame. The latter is suspended from a 
pivot at its upper end and attached by means of 
connecting-rods to a motor-driven crankshaft. This 
allows of the magnet being traversed through a 
distance of 6ft. 6in. on either side of its normal 
position. The approximate full load operating speeds 
and horse-powers of the motors are as follows :— 


Box hoist .. «+ 6Oft. per min., motor 35 H.P. 
Stripping ram adjustment 20ft. per min., motor 4 H.P. 
Tong operating gear 20ft. per min., motor 4 H.P. 
Magnet hoist... ... 30ft. per min., motor 10 H.P. 
Magnet traverse ... 9 strokes per min., motor 16 H.P. 
Long travel ... ... 200ft. per min., motor 20 H.P. 


Greenwood and Batley, Ltd.—A very handy form of 
small mobile crane for use in the foundry is that illus- 














Fic. 8—-MOBILE CRANE—GREENWOOD 


trated by Fig. 8. It is operated electrically and, 
as will be seen, has a platform on which materials 
can be carried. It is intended to carry 2 tons at a 
speed of from 4} to 5 miles per hour, and can lift 
half a ton at 4ft. radius, or 5 cwt. at 7ft. radius. 
The speed of hoisting is 25ft. per minute. The maxi- 
mum height of lift is 9ft. All four wheels, which are 
20in. by 3}in., act in steering, and a turning radius 
of only 8ft. 3in. to the outer wheel is thus obtained. 
The motors are driven by a lead battery of thirty-four 
cells, having a capacity of 140 ampere-hours. 

Thomas Smith and Sons (Rodley), Lid.—The design 
of steam cranes, such as are useful in the yards of 
foundries, has, in the course of time, become so 
standardised that there is little need for describing 
their mechanism in detail, but it must be borne in 
mind that, regardless of the advent of electric and 
oil engine-driven machinery, the steam engine has 
great merits for such services. The steam crane 
shown in Fig. 9 is made by Thomas Smith and Sons 
(Rodley), Ltd., Leeds. 

These cranes are generally made in capacities of 
3 and 5 tons and are mounted on travelling bogies or 
fixed bases as shown. The length of the jib naturally 
depends upon circumstances, and may be extended to 
a considerable height where the crane is used 
to raise a “skull cracker” for breaking up scrap. 
These cranes may be described as general utility 
machines. A 3-ton crane will lift that amount at 
16ft. radius or 2 tons at 20ft., while a 5-ton crane 
will lift 3 tons at 22ft. The lifting speed is about 
130ft. per minute and the travelling speed (in the 
case of those mounted on bogies) from 400ft. to 500ft. 
per minute. The engines have cylinders 7in. or 8in. 
in bore by 10in. stroke, and work at a steam pressure 
of 100 lb. per square inch. All the gearing is of 





steel, the hoisting, derricking, and travelling gears 
have machine-cut teeth, the engine shaft and crank 
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pins are of high-tensile steel, and the axles have self- 
oiling bearings. 

Herbert Morris, Ltd., Loughborough.—Considering 
the modern tendency towards the reduction of the 
number of designs and their repetition in great 
numbers, it is not surprising that the matter of trans- 
port within the foundry has become of considerable 
importance. Castings, except in the case of very 
large pieces, are not produced individually, but are 
made merely by routine methods. Hence the con- 





veyance of the necessary materials has become as 
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5, and 6, by Herbert Morris, Ltd., of Loughborough, 
are of the plate and roller type. That shown in 
Fig. 4 is intended for comparatively light work and 
is shown from the driving end. Such conveyors run 
at a speed of from 5ft. to 15ft. per minute, according 
to the work in hand, so as to allow the pourer time 
to fill the mould, and are fitted with a P.I.V. change- 
speed gear in the drive. 

The conveyor shown in Fig. 5 is for heavier work, 
and our picture shows how the carrying plates overlap 
so as to protect the working parts from falling sand. 
In the foreground there is part of the shake-out grid. 
This conveyor goes round a rectangular course and 
has a total circumference of 450ft. In the case illus- 
trated by Fig. 6 flaskless moulds are being handled, 
and they are automatically tipped, after casting, on 
to a shake-out conveyor. Should, however, a 
mould have passed the pouring point without 
being filled, it can be passed on for re-attention. 
Also, should a mould in a box be required it can be 
sent on to a special knock-out station. 

For the purposes of supplying cupolas with charging 
materials the Morris Company has developed special 
telphers and cranes, one of which we illustrate in 
Fig. 7. This crane has special longitudinal and cross 
travel movements to enable it to deal with two 
cupolas side by side. The charge is made up and 
carried in a special bottom-charging skip, as illus- 
trated. The crane jib with the skip enters the cupola 
and lowering begins, until the top rim round the 
skip rests on projections fitted inside the cupola. A 
continuation of lowering then opens the bottom doors 
of the skip and allows the load to discharge. This 
form of charging was decided upon to give an even 
distribution of the charge inside the cupola. 

One advantage of this method of charging is that 
no heavy staging is required round the cupola, all 
charges being made up on the ground floor and 
hoisted by the crane. The savings are therefore two- 
fold: first, in labour, and secondly, in elimjnating 
the cost of a heavy cupola staging. 

PREPARATION OF SAND. 

Pneulec, Ltd—The preparation of sand, or 
perhaps it might be better described as the 
revivification of used sand, for moulding purposes, 
is obviously a most important section of the 
foundry régime, and a number of firms have paid 
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mechanical as the functions of a postman. Every- 
thing must be carried out according to schedule. In 
this direction much has been done by the utilisation 
of mechanical conveyors for the conveyance of 
moulds and their flasks from the moulding machine to 
the pouring place and back again. There are, of 
course, several different types of conveyor available 
for such service, but except for the handling of sand 
the textile band conveyor is almost ruled out. The 
examples of conveyors which we illustrate in Figs. 4, 


especial attention to the production of machinery 
for this operation. The sand which has served 
its purpose once in the mould is charred by the 
heat of the casting and so loses its bonding effect, 
while it may contain oddments of iron, chaplets, 
and so forth, but it serves as a useful basis for a further 
supply of raw material. The plants which have been 
devised for sand preparation are decidedly individual 
in their design, depending upon the requirements 





of the foundry itself, on the class of sand available, 
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and on the extent of the output. Two plants which 
we illustrate in the drawings, Figs. 10 and 11, by 
Pneulec, Ltd., of Mafeking-road, Smethwick, Bir- 
mingham, are typical installations. 

As will be seen, in the case of the plant shown in 
Fig. 10, there are two 6ft. rotary mills, one of which 
has a combined disintegrator. The sand is brought 
to the knock-out grating, elevated, and delivered into 





Bucket Loader 





Belt & Bucket | | 


of a few seconds’ work. New sand is stored on the 
platform or in the hopper, arranged so that the 
required amount is shovelled into the mill with each 
batch. The arrangement of these mills was designed 
to meet particular requirements, and the position 
of discharge and drive need not necessarily be as 
shown. 

The mills have a positive stirring action by means 
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a rotary screen. The knock-out and screen are con- 
nected up for dust extraction to the fan and bag type 
filter shown. After being screened the sand is passed 
over a drum type magnetic separator, which removes 
all remaining ferr-us material. The cleaned sand is 





then elevated on to a distribution belt over the 
storage hoppers. Under each hopper is a measuring 
hopper holding 6cwt., which is a_single-batch 
capacity. The discharge from both the main and 
measuring hoppers is controlled by undercut geared 
chop gates, so that charging the mill is only a matter 
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of bars which are driven round the pan and keep 
the sand in an open condition, so that it does not 
cake on to the bottom, while the runner can rise and 
fall on its arm according to the thickness of the 





materials. There is also a spring-loaded adjustment 


FIGs. 12 AND 13—COMPOSITE SAND PLANTS—AUGUSTS 


which can be set according to the depth of material 
in the pan, so that as the depth of material increases 
the pressure of the roll is augmented. These pans 
turn out a batch load of 6 ewt. in from three to ten 
minutes. 

The plant illustrated in Fig. 11, also by Pneulec, 


Ltd., is for preparing facing sand only, and includes 
seven separate units—a screen, a collecting conveyor 
with a magnetic head pulley, a bucket loader, a 6ft. 
mixing mill (such as that described above), an 
elevator, a ‘‘ Silkysand ” disintegrator, and a storage 
hopper. The screen is of the roto-vibratory type, 
having a@ swirling in addition to a vertical vibrating 
motion. The shaft is carried in ball bearings, and the 
operation is quite silent. The drive is provided by 
a 1 H.P. totally enclosed direct-coupled motor. The 
screen is set at a convenient shovelling height, and 
arranged so that waste is discharged on the front 
end. The screened sand is collected on a short belt 
conveyor which delivers into the bucket of the m ll 
loader. The top pulley of the conveyor is a 12in. 
diameter, 20in. face magnetic pulley, which removes 
any small pieces of ferrous material remaining after 
the screening operation. The conveyor is driven by 
a 2 H.P. totally enclosed motor. The bucket of the 
loader is set at floor level. The required amounts 
of old and new sand are accurately measured in 
the bucket by means of small extension pieces fitted 
inside. Water addition is not made in the bucket, 
but by means of a spray pipe round the inside of 
the crib. The actual amount of water sprayed on 
the sand is regulated on a meter, and this accurate 
moisture control is essential where castings of fine 
finish are being produced. The sand then goes 
through the rolling and stirring mill, and then to 
the disintegrator, which requires 3 H.P. It comprises 
a horizontal disc, driven at the full speed of the 
motor above, from which there project a number 
of vertical pegs. The sand is shovelled on to this 
dise and is thrown out by centrifugal action against 
a casing which guides it on to the floor. In the process 
the sand is thoroughly mixed and is “ fluffed up” 
into the even texture required for fine facing work. 

Augusts, Ltd.—_The name of Augusts, of Halifax, 
reminds one more particularly of muffle furnaces, 
but it is also associated with other sections of the 
foundry trade. The engravings Figs. 12 and 13 
represent two moulding sand plants by this firm 
in the foundries of Howard and Bullough, at 
Accrington, and G. and J. Weir, Ltd., at Cathcart, 
respectively. 

These plants are described by their makers by the 
name ‘‘ Composite,’’ on account of the fact that they 
are built up of a set of individual units which can be 
grouped together in accordance with local require- 
ments. Also, on account of peculiar site conditions, 
or through specialised handling needs on the site, 
modifications are often made with regard to the 
means of admitting sand to the plant and removing 
sand from it. With this reservation, however, the 
plant consists essentially of units readily falling into 
two sections, first, a cleaning section, and secondly, 
a mixing section. These two sections are so arranged 
as to be capable of being operated either concurrently 
or independently. 

The cleaning section consists of a rotating screen 
beneath which is arranged a de-gilting apparatus, 
after which follows a magnetic band collector feeding 
an elevator which, in turn, fills a storage hopper. 
This cleaning section serves the purpose of removing 
from the sand all oversize or foreign matter, silt, 
and free iron. The used foundry sand, therefore, 
which is charged into the cleaning section, arrives 
at the sand storage hopper with roughly constant 
characteristics. This material may be called “‘ basis ”’ 
sand and the storage hopper the basis sand storage 
hopper. 

The mixing section consists of a bucket loader 
which is fed from the basis sand storage hopper, 
an August’s Simpson mixing machine, and an 





August’s aerator. The basis sand proportion of the 
resultant sand mixture is fed from the basis sand 
storage hopper into the bucket of the loader with its 
lip at floor level, and into this bucket, on top of the 
basis sand, is added the requisite proportion of new 
sand or other ingredients. The charge of raw sand 
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is now elevated into the mixer itself as a batch, no 
preliminary mixing whatever being needed, During 
the actual mixing operation in the mixer the necessary 
amount of water is added controlled by a water meter, 
and after the mixing has taken place the mixed sand 
is discharged through a door in the bottom of the 
pan of the mixer, directly on to the aerator, which, 
in turn, delivers it directly as aerated into the 
wheelbarrow or crane tub which is to take it back 
into the foundry. 

These plants aro made in a variety of capacities. 
The size shown in Fig. 12 has a capacity on iron 
foundry facing sand of from 4 to 5 tons per hour of 
mixed sand, 

The makers have a report from one of the owners 
of these plants that it produces about 4000 tons of 
iron foundry facing sand a year on jobbing work in 
both dry and green sand, The scrap iron recovered 
in the cleaning section is approximately 180 tons per 
year, whilst 29 tons of silt (85 per cent. through 100 
mesh) is extracted. The labour saving in sand pre- 
paration is approximately 60 per cent., i.e., only one- 
third of labour formerly employed is now required. 
The new sand consumption is only two-thirds of 
that formerly required. No sand is now discarded 
from the foundry, with a consequent saving in cartage 
and tipping, whilst the foundry reports that the 
permeability of the sand is greatly improved, the 
dressing time of the castings much reduced, and the 
skin of the castings definitely better. 


MOULDING. 


Foundry Plant and Machinery, Ltd.—A compara- 
tively recent development of moulding practice has 
been the introduction of the “‘ sandslinger,’’ which 
mechanically reproduces the action of the moulder in 
throwing handsfull of sand into the more remote 
parts of the moulding box. But the machine is much 
more effective, uniform, and, expeditious in its 
operation. Several examples of such machines, by 
Foundry Plant and Machinery, Ltd., of 113, West 
Regent-street, Glasgow, C.2, are represented in Figs. 
14 to 17, while Fig. 18 is a sketch of the working 
head or impeller. 

The impeller head, which throws the sand and which 
carries on its periphery a renewable tip or bucket, 
revolves at from 1500 to 2000 r.p.m. and is situated at 
the delivery end of a conveyor belt. As the impeller 
revolves in a vertical plane and the conveyor belt is 
at right angles to it and approximately horizontal, a 
stream of sand is projected in the path of the impeller 
tip, which thus receives a charge of sand each revolu- 
tion. The relative velocities of the belt conveyor and 
the revolving tip are adjusted and the contour of the 
latter is so designed that the sand is delivered into 
the tip without perceptible spillage. The sand charge 
is retained, within the tip, through approximately 
135 deg. of revolution and during this period it is 
compressed by centrifugal action between the open 
end of the tip and a steel liner fitted inside the 
impeller casing. The wad is then finally discharged 
vertically downwards at high velocity into the mould. 
Normally the machine is arranged for operation by 





per minute and upwards on continuous casting plants. 

The ramming unit (Fig. 14), consisting of the 
impeller head and casing, with its driving motor and 
belt conveyor, is common to all types of ‘ Sand- 
slingers.”” It is pivoted on Timken bearings, approxi- 
mately at its centre of gravity, the impeller unit being 
carried at the free end and enclosed in a welded steel 
casing with a cast aluminium door. At the other end 
of the unit there is the impeller driving motor, 
which is bolted to a gear-box of aluminium alloy. 
This motor has an extended shaft enclosed in a solid- 
drawn steel tube and the impeller runs on Timken 
bearings on the outer or casing end of the tube. The 
conveyor belt, which is placed above the tube, is 
driven by machine-cut gearing from the impeller 
shaft. This gearing, which runs in oil, transmits the 





use in the classes of work mentioned above, ram- 
ming up to 30 tons of sand per hour. Under 
such conditions it is obvious that efficient and 
rapid handling of the rammed moulds is essential. 
In many installations the arm of a stationary type 
sandslinger is arranged to extend over a power-driven 
turntable situated at floor level and carrying pattern 
drawing machines of stripping plate or roll-over type. 
As the turntable rotates the sandslinger rams direct 
into moulding boxes mounted on these machines and 
the high speed of ramming combined with the pattern 
drawing facilities ensures very rapid production of 
complete moulds, which are usually transferred to 
conveyors for the closing and casting operations. 

The portable type sandslinger (Fig. 15) is designed 
for medium-weight work of a jobbing nature and 
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drive to the rear conveyor pulley and provides the 
correct speed ratio. The conveyor pulleys are of steel, 
running on Timken bearings, dust-proofed, and sealed. 
Spillage guards are provided for both top and bottom 
sides of the conveyor belt. Electric push buttons are 
fitted on the side of the impeller head so that the 
operator may conveniently control all the motors. 
Apart from the ramming unit described above, 
sandslinger design resolves itself broadly into the 
provision, by mechanical means, of a uniform and 
continuous supply of sand to the impeller head. The 
precise arrangement depends entirely on the class of 
work on which the slinger is engaged. In its simplest 
or stationary type the sandslinger has been widely 
used as a basic ramming device for the mass pro- 
duction of certain standard products, such as pipes, 
baths, automobile castings, and the like. This type 
of sandslinger is designed for continuous operation 
and is normally supplied with sand from a separate 
sand treating and handling plant. The sand supply 
is received at the hopper situated at the top of the 





the standard machine is provided with a 9ft. radius 
arm. As the name implies, the machine is arranged 
for easy transport from point to point in the foundry 
by means of the overhead crane. For this purpose a 
special steel loop is provided on the elevator column 
to engage the crane hook or sling. Quick-acting 
levelling screws are fitted to the base. The machine 
is provided with balanced reciprocating riddling gear 
situated above the rear arm and driven by an inde- 
pendent 1 B.H.P. electric motor. This riddling gear 
aerates the sand and removes foreign matter. The 
sand supply to the machine is made by hand shovelling 
into the elevator boot at the base of the main column, 
and the normal sand capacity is 5 cubic feet per 
minute of rammed sand with 124 B.H.P. impeller 
and 2? B.H.P. elevator motors. All starting and 
stopping of motors and the sequence of these opera- 
tions is controlled by push button from the ramming 
head. 

For heavy jobbing foundries greater flexibility and 
radius of arm are required, and the motive type 
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ohe man and ramming is carried out by a continuous 
slow movement by hand of the impeller head over 
the moulding area so that the flask is filled, course by 
course, exactly as in hand ramming. Hardness and 
density of ramming are under the control of the 
operator and can be easily adjusted or varied as 
required for different classes of work. The quantity 
of sand rammed by the impeller head depends, within 
certain limits, on the speed and horse-power of the 
impeller driving motor and varies from 5 cubic feet 
per minute in ordinary jobbing work to 10 cubic feet 





main column of the machine, whence it is transmitted 
along the rear arm to the ramming unit by a belt con- 
veyor similar to that fitted on the ramming unit and 
driven through reduction gearing by a totally enclosed 
1 B.H.P. electric motor, The rear arm carrying this 
motor and belt conveyor is pivoted on heavy ball and 
thrust bearings on the cast steel centre column of the 
machine and may be arranged to rotate through 
360 deg.; its length also may be adjusted to suit 
working conditions. 


Stationary type sandslingers are in_ regular 





FIG. 16—-TRACTOR TYPE SANDSLINGER—FOUNDRY PLANT 


sandslinger (Fig. 17) has been designed to meet these 
conditions. These machines are fitted with ramming 
arms from 12ft. to 20ft. total radius, and they 
normally operate on a rail track of 4ft. 8}in. gauge 
running longitudinally in the centre of the foundry 
bay. By this arrangement high speed ramming 
facilities can be provided over an area on both sides 
of the sandslinger track equal in width to the length 
of the ramming arm. The motive sandslinger is 
designed to travel to and fro on the rail track at 
approximately 150ft. per minute, the.drive being 
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effected by a 15 B.H.P. reversible motor through 
triple reduction gearing to the forward track wheels. 
A sand storage tank is fitted at the rear end of the 
machine having a capacity of 200 cubic feet. From 
this tank an endless steel slat conveyor operating along 
the bottom of the tank withdraws the sand through 
an adjustable gate valve and provides a steady feed 
into a vibratory riddle which in turn delivers into the 
boot of a bucket elevator mounted on the main 
column. A 7} B.H.P. motor with double reduction 
gearing drives the riddle and slat conveyor. This 
motor along with the 15 B.H.P. track motor with the 
appropriate gearing for each are situated in a totally 





enclosed gear-box below the main column of the 


duction nor the jobbing group, as their products are 
of the nature of repetition work or quantity pro- 
duction. The tractor type sandslinger (Fig. 16) has 
been designed to meet the requirements of this class 
where the work is usually of a lighter order. The dis- 
tinguishing feature of the tractor machine lies in the 
provision of a completely automatic arrangement for 
feeding sand from the floor sand pile to the bucket 
elevator by means of screw conveyor and tractor gear. 
Normally it operates along a double-railed tooth 
rack of 9ft. gauge set in the foundry floor. The screw 
conveyor, which is situated horizontally at floor 
level, between the cheeks of the machine, is driven 
by a 73 B.H.P. motor through double reduction 

















FIG. 17—MOTIVE TYPE SANDSLINGER—FOUNDRY 


ramming arm. Automatic lubrication is provided by 
an oil pump. From the elevator discharge the sand 
passes to one or more belt conveyors on the sandslinger 
arm, by which it is finally delivered to the ramming 
unit. The motive design also provides for vertical 
adjustment of the sandslinger arm through a height 
of 3ft. It is obtained by means of a stranded wire 
cable running on two horizontal steel-grooved drums 
of different diameters, with the necessary pulleys and 
lever arrangement. The power for raising and lower- 
ing is supplied by a 1 B.H.P. electric motor through 
worm reduction gear. Automatic cut-outs are 
provided to prevent over-running at the extreme 
points. In the longer arms three swivel joints are 
provided to give the utmost flexibility and ease in 


working. All swivels are fitted with ball or roller 
bearings, dust-proofed, and the arm generally is 
designed fcr minimum weight consistent with 


strength. The starting and stopping of the traversing 
‘motor, the slat conveyor, riddle, elevator, belt con- 
veyors, and ramming motors are all automatically 
controlled by electric push buttons placed on the 
ramming head and the switchgear is designed so that 
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gearing. The conveyor is arranged to feed the sand 
from the floor pile towards its centre point. Here the 
sand meets and fills the ascending elevator buckets 
driven by a sprocket fixed on the screw conveyor 
spindle. The longitudinal drive of the sandslinger 
along the toothed track is simultaneously obtained 
from the conveyor motor through an adjustable 
ratchet push pawl driven from one end of the con- 
veyor shaft. This pawl operates on a fine tooth 
ratchet wheel which communicates its motion to the 
track wheels through reduction spur gearing. The 
relative speeds of the conveyor, the bucket elevator, 
and the movement along the track through the sand 
pile are so adjusted as to give a steady passage of 
sand from the pile to the riddling gear and thence to 
the ramming head. In actual practice the tractor 
sandslinger commences work at one end of the foundry 
bay and travels to the other end through the sand 
pile. The latter consists of a trimmed sand pile 
about 2ft. to 3ft. high, placed between the 9ft. gauge 
track rails, usually situated centrally in the bay. 
The patterns, which are often mounted on boards, 
stripping plate, or pattern drawing machines, are 
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the proper sequence of these operations is observed. 
The machine is thus under the complete control of 
the operator; it may be rapidly moved from point 
to point in the foundry and the arm speedily adjusted 
either vertically or horizontally to suit the working 
conditions. Electric current supply to the machine 
is usually made by means of a spring-loaded cable 
drum fixed at the rear end of the machine or, alter- 
natively, by a trolley pole fixed on the main column 
and operating on overhead wires. 





Many foundries belong neither to the mass pro- 


towed behind the sandslinger on skids or trucks and 
the moulding boxes which are stacked on each side of 
the sandslinger track are handled by overhead crane. 
Rammed boxes are placed on the floor behind the 
sandslinger as the latter moves forward and the whole 
floor area may thus be covered with moulds. After 
casting and knocking out, the empty moulding boxes 
are replaced at the sides of the track and the sand 
pile is watered and trimmed. The sandslinger, which 
has travelled the full length of the bay, is now turned 
so as to return through the sand pile in the opposite 





direction to its starting point, all the moulding 
operations being repeated en route. All movements 
of the tractor machine are under the control of the 
operator by push button on the impeller head casing. 


Holman Brothers, Ltd.—For packing sand in large 
moulds which cannot be handled by a machine, 
the pneumatic rammer shown in Fig. 19 is a very 
handy tool that saves both time and labour. It is 
made by Holman Brothers, Ltd., of Camborne, 
Cornwall. The one shown is what is known as the 
floor type, but they are also made with shorter stems 
for use on the bench. 

The main air valve is of the combined spool and 
disc type. There is also an auxiliary valve which, 
by an arrangement of ports, causes the stroke to 
adjust itself automatically according to variations 
in height of the material being rammed. The piston- 
rod passes through a floating anvil block. Below 
this a cushion of pressure air is maintained to absorb 
the shock of “‘ idle ” strokes and thus obviate damage 
to any parts. On the front end of the cylinder a 


















































FIG. 19—-PNEUMATIC RAMMER—HOLMAN 


retainer is screwed and effectively locked by a simple 
device. This retainer holds in place a stuffing-box 
which fulfils the double duty of guiding the rod and 
keeping dirt from entering the cylinder. As standard, 
a rammer is supplied with round section piston-rod, 
but if it is necessary that the butt should not 
twist the rod is made hexagonal. These tools are 
made in four sizes ranging in weight from 9} lb. to 
26} Ib., and having strokes from 24in. to din. The 
hose connection is }in. in all cases. 


British Insulated Cables, Ltd.—A comparatively 
modern development of foundry practice has been 
the development of magnetic moulding machines, 
in which the squeeze to consolidate the sand is 
applied directly by means of an electro-magnet 
or solenoid. ‘This. form is favoured by British 
Insulated Cables, Ltd., of Prescot, Lanes., and is 
illustrated in Figs. 20 and 21. 

These machines, which have recently been re- 
designed to suit existing pattern equipment, are of 
the under sand frame type, suitable for production of 
shallow work. They are rigidly constructed, particular 
attention having been paid to the design of the cross 
arm and pressure head, as when producing work under 
this system it is most important that the parallelism 
of the pressure head and machine table be maintained 
during squeezing to ensure an accurate joint. 

The machine has a maximum stroke of 4in., gives 
a total pressure of 8-0 tons, and is arranged to accom- 
modate boxes up to 30in. long. The stripping move- 


























May 28, 1937 


FOUNDRY EQUIPMENT 


The Engineer—ix 








ment is very accurate, two substantial guide rods 
being provided in addition to the main ram, which is 
of ample dimensions. As the depth of sand required 
in the under sand frame may vary in accordance with 
the design of work it is intended to produce, it is 
necessary to have a speedy and simple means of 
adjusting this depth. The adjustment collar shown 
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FiG. 20-MAGNETIC MOULDING MACHINE-—B.I.C. 


enables this to be speedily effected, and as the pressure 
pins are carried on the machine table it is unnecessary 
to alter their initial setting, as they are re-set 
simultaneously with the adjustment collar movement. 
The pressure head is fitted with spacing collars, so 
that boxes from 3}in. to 6in. deep can be used. 

The machine is operated by a push button, upon 
depression of which the squeezing operation is 














FiG. 21—MAGNETIC MOULDING MACHINE-—B.1I.C. 


effected in approximately two seconds. Stripping 
occurs on the return stroke immediately the push 
button is released, the moulding box being left on 
the under sand frame at a convenient lifting-ofi level. 
The power unit of the machine is constructed on 
similar lines to that of the better-known squeeze 


All the main castings are of high-grade cast iron ; 
stationary and moving cores in mild steel. The 
solenoid coils are wound with D.C.C. copper strip, 
electrically dried and impregnated with insulating 
material ; the coils are wound in two to four sections 
according to size and are readily accessible and 
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gun-metal bearings of ample diameter and length, and 
are efficiently guarded against ingress of sand. 

As the machines are operated by D.C. only, it is 
necessary to install either a motor generator set or 
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22in. wide approximately. To é6nsure that the 
pressure is uniform over the area of boxes of such 
dimensions the machine is fitted with synchronised 
twin solenoids. Parallelism between the head and 
machine table is maintained during the squeeze 
operation by thrust surfaces of ample area, in addition 
to the pressure head screw. 

The machines are supplied with a 44in. stroke and 
a 3}in. strip, and by arranging the upward pressure 
stroke and return stripping stroke to such dimensions 
it is possible to allow the machine to settle down during 
the first inch of the return stripping stroke before 
actual stripping begins. During this initial inch of 
travel vibration is applied, which assists in obtaining a 
clean strip. 

Pneulec, Ltd.—Among the moulding machines of 
the roll-over type there is the Pneulec Herman, 
which is illustrated by the drawing Fig. 22, which 
shows a part cross section. In this machine, which is 
operated by compressed air, the turn-over plate A is 
carried by two arms BC and a short link D, so con- 
nected with the operating cylinder that, although the 
arms move through only 90 deg., the plate is com- 
pletely reversed and is brought into position over the 
pattern draw cylinder. This method of operation 
results in reduced air consumption, as power is applied 
only for rolling up and raising the pattern draw 
cylinder. The turn-over plate and pattern draw 
cylinder both return to the start position by gravity. 
An important feature of the machine is the hydro- 
pneumatic oil control, which produces movements 
that are always steady and positive. There is claimed 
to be no sign of the jerkiness common to machines 
relying only on compressed air. The speed may be 
regulated by a valve controlling the oil flow and 
there is an automatic check at both extreme positions 
of the turn-over plate. The plate is brought to rest 
gently and there can never be shock at either end. 
The pattern draw has fast and slow speeds adjustable 
for various work and the vibrator works auto- 
matically while on slow draw. The equalisers on top 










of the pattern draw cylinder are self-aligning and 
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FIG. 22—ROLL-OVER TYPE MOULDING MACHINE—PNEULEC 


rectifier if A.C. only is available. Such a converter 
need only be of relatively low rating, as a relay device 
can be supplied which prevents any two machines 
operating simultaneously and overloading the con- 
verter. As, however, the squeeze operation takes two 
seconds only, it is quite possible to operate a battery 
of machines without appreciable delay. The machines 
are controlled by a special design of switch, which is 
included in the standard equipment. It is con- 
structed on the simplest lines possible consistent with 
safety of operation, and when once installed requires 
no further attention beyond the occasional renewal 
of copper contacts. 

These machines are made in the following three 
sizes and larger machines can be built to suit 
customers’ requirements :— 


Current required at Total 
Type. 240 volts. pressure. 
Amperes Tons. 
USS. 1 40 
USS. 2 70 8 
USS. 3 90 10 
The range of magnetic moulding machines 


manufactured by British Insulated Cables, Ltd., 
has been supplemented by another new machine 
which, like all other types, has been designed 
to give a high rate of production with low 
power operation costs, with freedom from the troubles 
usually associated with hydraulic or pneumatic 
machines. 

This machine gives a total pressure of 15 





strip machines, the magnetic circuit being embodied 
in the main frame of the machine. 


tons and is suitable for boxes up to 36in. long by 





automatically locked during the draw. These 
machines are made in several sizes with tables ranging 
from 20in. by 36in. to 44in. by 72in. 


COREMAKING. 


Coleman Foundry Equipment Company, Ltd.—A. 
special machine for making sand cores which is 
claimed to effect a saving of about 1 to 20 in the time 
occupied, as compared with hand work, is shown in 
Fig. 23. It is made by the Coleman Foundry Equip- 
ment Company, Ltd., of 156, Strand, London, W.C.2. 
The general principle is to blow the sand into the core 
box at a high speed by means of compressed air at 
a pressure of from 60 Ib. to 85 Ib. per square inch. 

Referring to the drawing, the core box is placed on 
the table to the left of the magazine L, so that the 
inlet to the box projects about +;in. over the edge 
of the table towards the flange N. By turning the 
lever V the table is raised sufficiently to bring the 
core box opening to the same height as the nozzle in 
the flange N. The piston of the upper clamping 
cylinder S, situated above the core box, is lowered 
by a hand wheel and screw until its dished end 
nearly touches the core box. The block U, which 
receives the force of the impact, is pushed up firmly 
to the end of the box and is clamped to the table. 
When a valve is opened the piston of the clamp- 
ing cylinder S presses down on the box and clamps 
its parts tightly together. Air is then admitted to 
the cylinder T, by the valve X, to bring the end 
of the core box hard up against the flange N. 
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Then the main operating lever F is turned to the 
vertical position to open the valve D. This causes 
compressed air to enter behind the piston of the main 
cylinder K and to force the cartridge barrel J to the 
left until it bears against the nozzle flange N. In 
this position the stem of the valve E is situated 
above the push rod G. The magazine L, which turns 
on a horizontal axis, is filled with core sand, the end 
faces being provided with openings similar to the 
arrangement of holes in a military revolver. On its 
way forward, the cartridge barrel is filled with core 
sand. 

If, now, the lever F is jerked to the right and 
back, the valve E is suddenly opened and closed 


with insulating material, which is shown stippled | poking hole of ample size, covered with a hinged 


in the drawing, inside which there is built a lining of 
refractory material to form the furnace proper. A 
fusible seal S is provided to allow the metal to run 
out of the hearth if the melting pot should break. 
The air required for combustion is preheated to a very 
high temperature whilst passing through the internal 
and external recuperators. Thus a large percentage 
of waste heat is reclaimed. The gas burns at the 
nozzle G, and its velocity induces the recuperated air 
vid the passage D. The flames enter the main 
chamber of the furnace tangentially and swirl round 
the pot. The waste gases pass out through the exhaust 





ports P and travel round the furnace in the passage E, 
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FiG. 23—COREMAKING MACHINE—COLEMAN 


again, permitting the compressed air to enter at the 
back of the wad of sand in the barrel J, with the 
result that the sand contained therein is shot through 
the opening in the flange N into the core box in which 
the sand is compressed by the action of the air. 
Turning the lever F to the left causes the cartridge 
barrel to return to its starting position. The magazine 
now being turned with a jerk until the next hole is 
opposite the cartridge barrel, the sand collapses 
and fills up the cavity cut by the cartridge barrel. 
if the contents of the core box exceed the capacity 
of the cartridge (10 lb.) the operation is repeated 
until the core is filled, a “ shot” taking about ten 
seconds. When in continuous operation, the machine 
will consume about 19 cubic feet of free air per minute. 


CUPOLAS AND FURNACES. 
Robson Refractories, Ltd.—A ladling or bale-out 


furnace for non-ferrous metals and alloys, supplied 
by Robson Refractories, Ltd., of 47, Coniscliffe- 
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FiG. 24—LADLING FURNACE FOR 


road, Darlington, is shown in section in Fig. 24. 
It is fired with gas at ordinary town main pressure 
and only requires a stack about 30ft. high to provide 
an adequate draught to produce temperatures of 
700 deg. Cent. or more. 

The furnace consists of a heavy, metal casing lined 





thence to the external metal recuperator in which 
still more heat is given up to the incoming air and 
gas supply. The gas and air are not mixed before 
combustion, and thus a much softer flame is produced 
which does not cut the pot or lining and a longer life 
is therefore obtained. 

Tests on one of these furnaces have shown that with 
gas having a calorific value of 500 B.Th.U. aluminium 
can be melted at the rate of 1 lb. per 3-19 cubic feet 
of gas, and that a charge of 160 Ib. can be raised to a 
temperature of 700 deg. Cent. in 1? hours. 


Pneulec, Lid.—A typical cupola for melting cast 
iron, made by Pneulec, Ltd., of Smethwick, near Bir- 
mingham, is illustrated by the engraving Fig. 25. The 
example shown is installed at the Revo Foundry, Dud- 
ley Port, Tipton, and has a shell diameter of 3ft. 6in. 
When lined down to a diameter of 30in. inside, it 
has a normal capacity of from 60 ewt. to 70 ewt. per 
hour. The overall height is 33ft. 9in., and to the charg- 
ing hole 19ft. 1fin. These cupolas have the tuyeres 
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below, and not inside, the belt. The blast is led from 
the underside of the belt to the tuyeres through 
rectangular cast iron bends, each of which is fitted 
with a regulating valve, giving proper individual 
control. It will be noticed from the illustration how 





accessible this tuyere arrangement is. There is a 


plate having a mica window. The bend is close up 
to the tuyere, which simplifies the operation of clean- 
ing, and it is quite impossible for slag to get into 
the belt. ‘The belt itself is close riveted, not welded, 
and has a deflector plate to divide the stream of air 





FiG. 25—CUPOLA FOR CAST IRON-—PNEULEC 

at the blast inlet. A butterfly valve is fitted im the 
blast inlet with a quadrant for fixing. The base 
plate is in mild steel, and is riveted to the cupola 
through an angle ring. The legs are rolled stee! 
joists with base plates and angle caps. 


STOVES. 


British Furnaces, Ltd.—-The heat treatment of 
castings has become one of the most important sides 
of metallurgy and special types of furnace for carrying 
out the process have been evolved. One, by British 
Furnaces, Ltd., of Derby-road, Chesterfield, is illus- 
trated in Fig. 26. It:is designed for annealing and 
tempering, and is heated by means of town main’s 
gas. 

The special burner equipment is of the auto- 
matic proportioning single-valve control type, using 
air at a pressure of about 1 lb. per square inch, along 
with gas at mains pressure, about 3in. W.G. The main 
feature of this equipment is that the air/gas mixture 





FIG. 26—ANNEALING FURNACE-—BRITISH FURNACES 


supplied to the burners remains constant at all rates 
of consumption without any adjustment by the 
operator. A further feature is that the amount of 
combustible mixture supplied to each group of burners 
is controlled by means of a single valve only. The 
atmosphere inside the furnace can be easily adjusted 
to give any condition from highly oxidising to highly 
reducing, and once set does not require further 
adjustment. The burners are arranged down either 
side of the furnace, firing both above and below,the 
charge, and are in eight groups. 

The flues are built in each side wall and the actual 
openings into the furnace chamber are at the level of 
the bogie top. The waste gases are collected in two 
longitudinal flues which are, in turn, connected into 
a cross flue, and this flue is fitted with an automatic 
damper operated from the main air supply. When the 
air supply is cut off the damper closes, and so air 
infiltration into the furnace during the cooling period 
is reduced to a minimum. 

The working temperature of the furnace is adjust- 
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able between 500 deg. and 1000 deg. Cent., and 
remarkable uniformity of temperature is obtained 
throughout the charge. The walls and roof of the 
furnace are thoroughly insulated, and the whole 
furnace is enclosed in an adequately braced mild 
The top of the bogie is covered with 


steel casing. 





FIG. 27—MOULD DRYING STOVES—PNEULEC 


‘* Maxhete ”’ heat-resisting steel plates supported on 
fire-brick piers forming flues through which the lower 
burners fire. 

The inside dimensions of the furnace chamber 
illustrated, which is installed in the steel foundry of 
Edgar Allen and Co., Ltd., are 11ft. wide by 16ft. 
long by 10ft. 3in. high, whilst the available space 
for the charge is 10ft. 3in. wide by 16ft. long by 5ft. 
high, 

Pneulec, Ltd——The drying of moulds and cores 
naturally becomes more important with increases 
in speed of output, and considerable attention 
has been given to the design of stoves for the 
purpose. In Fig. 27 we give a front view of a 
large modern stove or oven installed at the 
Armstrong-Whitworth Gateshead works, while 
the sketch, Fig. 28, indicates the general arrange- 
ment of a very similar plant. In the case illustrated 
by the half-tone engraving there are three stoves 
in company, each 26ft. long by l0ft. high. One is 
22ft. Gin. wide and the other two 14ft. wide. All 
three stoves are heated from one separate under- 
ground fire-box, as indicated in Fig. 28. 

In the working of these large stoves it is, of course, 
necessary that an even temperature should be main- 
tained throughout the working space, and large 
moulds, or numbers of smaller ones, are dried out 
evenly and as quickly as possible. It has been found, 
especially with moulds and cores of oil-sand that 
better results are obtained with quick drying, so 
it is important to have a proper control of the tem- 
perature, or the moulds may be burned. In the 
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Plenum system the principle of operation is to 
temper down the intense heat generated in the fire- 
box (which is a separate unit) and to introduce the 
hot gases into the stoves in large volumes and at 
sufficient velocity to give even distribution of the 
heat, and to carry away the moisture given off. 
In this way there is a constant replacement of the 
atmosphere inside the stoves, and this replacement 
is regulated so that moisture-laden gases are removed 
before condensation can take place, but so that 
full use is made of all the heat before it leaves the 
stoves. 


Thomas E. Gray and Co., Ltd.—The ‘* Herrmann ”’ 
system for foundry drying stoves depends on the use 





? 


of a heat accumulator, constructed of ‘“‘ Silacene ’ 
fire-bricks, which can be rapidly heated up to the 
required temperature with a low-pressure air blast 
under the grate. This accumulator, which is inter- 
posed between the fire-box and the drying chamber, 
is constructed to offer a large area for the absorption 


of heat from the hot gases and provides a heavy mass 
of masonry for its retention. When the desired 
temperature is reached, the fire is allowed to burn 





FiG. 29—FETTLING BENCH WITH FLEXIBLE DRIVE 
TOOLS—GILMAN 


itself out and the heat stored is gradually given up 
to the air in the drying chamber. Warm air which 








economically, and that the system can be adapted 
to an existing drying oven installation. 


FETTLING. 

FP. Gilman (B.S.T.), Ltd.—A wide range of flexible 
shaft-driven tools, which are adaptable for use in a 
number of operations on castings where the setting up 
of any other type of tool would be impossible are made 
by F. Gilman (B.S.T.), Ltd., of Smethwick. The driving 
motor for these tools may be suspended from any con- 
venient position or mounted on a special platform 
for use on the floor or placed on the bench. Our 
engravings, Figs. 29, 30 and 31, show suspended type 
tools in operation, used as portable grinding machines, 
and general arrangement drawings of a four-speed driv- 
ing unit. It will be seen that provision can be made for 
mounting the suspension units on wheels on an over- 





FiG. 31—FLEXIBLE DRIVE FETTLING TOOL:-GILMAN 


head runway. A four-speed drive is obtamed by 
means of stepped pulleys and a V driving belt. 
The power is transmitted through flexible shafting 
to the tool head, to which may be attached a number 
of tools, such as grinding wheels, drills, brushes, 
polishing mops, and milling heads. In all cases the 
electrical system is insulated from the tool head and 
consequently there is no danger of shock to the 
operator. The four-speed machine shown in Fig. 31 
has the motor mounted on a swivel, and it is thus 
free to rotate thereon or to travel horizontally. The 
driving motors have a range of ratings from } H.P. 
to 24 H.P., and normal speeds for the four-speed unit 
are 850 r.p.m., 1750 r.p.m., 2375 r.p.m., and 3000 
r.p-m. 

Tilghman’s Patent Sand Blast Company, Lid.—The 
sand blasting of castings may be included under the 
heading of “ Fettling,” although in Old English 
to “‘ fettle *’ means to repair. Sand has been very 
largely replaced by fine steel particles ; nevertheless, 
the name persists and the principle of removing the 
foundry dirt from castings by means of a shower of 
abrasive particles delivered at high speed remains. 
In the latest developments the abrasive is thrown at 
the articles by centrifugal force, as in the Wheela- 
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FIG. 30—ARRANGEMENT OF DRIVING UNIT FOR FLEXIBLE DRIVE TOOLS—GILMAN 


takes up the moisture is circulated around the cores 
and moulds, and escapes through special openings. 
It is claimed that low grades of fuel can be used 


brator, made by Tilghman’s Patent Sand Blast Com- 
pany, Ltd., of Broadheath, near Manchester, and 
illustrated in Figs. 32 and 33, 
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The principle of the machine, which was devised 
in America, is very simple, but great economies are 
claimed. The “sand” which is generally very fine 
steel shot, glass hard, is not blown on to the articles 
to be cleaned by compressed air, but is fed into the 
centre of a rotary impeller and is thrown out in a 
tangential shower. The resultmg impact may not 





front and back of the machine. This chain is made 
of overlapping steel plates, drilled with holes to allow 
the spent abrasive to fall through to a return convey- 
ing system. The “sand”? is sifted to remove dust 
and is returned to the Wheelabrator by the elevator 
that forms ‘a prominent feature of Fig. 33. The 
whole of the*plant is carefully enclosed to prevent the 





Fic. 32—‘‘ WHEELABRATOR "’ 


perhaps be so intense as with an air blast, but while 


a ~;in. air blast nozzle absorbing 80 H.P. will, it is said, 


cover an area of 5in. diameter, a Wheelabrator using 
It will 


12} H.P. will cover an area of 40in. by 4in. 
thus be seen that there is a great saving in the amount 


FIG. 33—SAND BLASTING MACHINE—TILGHMAN’S 


of power consumed and the cleaning effect produced 
is claimed to be equally effective. 

These plants are generally arranged to act in con- 
junction with a tumbling barrel action, so that all 
parts of the castings are subjected to the blast with- 
out having to be handled, and the sand or shot is 
kept in continuous circulation. The tumbling effect 
is produced by cradling the castings in the fold of an 
endless chain belt which runs over tumblers at the 








SAND BLAST EQUIPMENT—TILGHMAN’'S 


escape of dust and those parts which are of necessity 
exposed to the abrasive action of dust are of hard 
metal. 

The machine shown in Fig. 32 is equipped with a 
batch-loading hopper, on the left, operated by an 





air is available the style of: machine shown in the 
drawing, Fig. 34, is very suitable. It is by Holman 
Brothers, Ltd., of Camborne, Cornwall. 

The abrasive wheel, it will be seen, is fixed directly 
on the vertical spindle of a vane type air motor, in 
which the centrifugal force of the vanes is controlled, 
so that wear is reduced to a minimum and air con- 
sumption is economised. There is also a centrifugal 
governor which prevents the machine from racing. 
The motor is lubricated automatically from a large 
reservoir of oil and the ball and roller bearings by 
means of a grease gun. The free-running speed is 
5500 r.p.m., and the wheel diameter 6in. The wheel 
is protected by a steel casing which can be retracted 
as the face wears away. 


St. George’s Engineers, Ltd.—In the sand blasting 
plant made by St. George’s Engineers, Ltd., of Ordsall- 
lane, Trafford Bridge, Manchester, as shown in Fig. 
36, the blast is provided by a fan which delivers at a 
pressure of about | Ib. persquare inch, and a volume of 
some 1500 cubic feet per minute. This blast will carry 
250 Ib. of steel shot per minute, or the equivalent of the 
delivery of a 4in. nozzle, using compressed air. The 
castings to be cleaned are tipped into a tumbling 
barrel open at both ends with a larger diameter at 
the centre. The barrel is revolved at a comparatively 
slow speed, so that fragile castings are not broken as 
they are tumbled over, and two sprays of shot are 
projected on to them through the ends of the barrel. 
The barrel is provided with projecting ribs to assist 
in turning over the castings and is itself protected 
from the abrasion of the shot by the load of castings. 
The cleaned castings are automatically discharged 
from the far end of the barrel, while the spent shot, 
sand, and dirt pass through perforations in the barrel 
into a hopper below. The dirty shot is raised by an 
elevator to a sieving device, which removes the dust, 
and the clean shot is returned to the circuit. 


F. E. Rowland and Co., Ltd.—Until comparatively 
recent times the fettling department of a foundry, 
where the castings are trimmed up preparatory to 
going to the machine shop, or even into direct service, 
has been a rather dingy, neglected shop, and the 
appliances rather crude. But now we find equip- 
ments including high-speed grinding wheels, pneu- 
matic chipping hammers, sand and shot-blasting, and 
water jet plants, oxy-acetylene cutters, and other 
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FIG. 34—AIR DRIVEN FACE GRINDING TOOL—HOLMAN 
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electric hoist. When the castings have been cleaned 
the tumbling chain belt is reversed, and they are 
thrown out into a truck, as shown. A machine of this 
type will clean a load of from 6 cwt. to 7 ewt. in five 
minutes, and will unload it in one minute. 

Holman Brothers, Lid.—¥or fettling castings with 
a nice smooth surface, especially when they are of 
comparatively flat contour, the face grinding wheel 
is pre-eminent, and where a supply of compressed 


Fic. 35—GRINDING 
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WHEEL SPINDLE—ROWLAND 


helps, not to mention welding plant for retrieving 
wasters and filling up blow-holes. 

Taking first the grinding department, great im- 
provements have been made by both the makers of 
the machines and also of the abrasive wheels. Even 
before the advent of the high-speed bakelite-bonded 
grinding wheel, a great deal of time could have been 
saved merely by giving the abrasive wheels then in 
use a fair chance of operating to their full cutting 
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capacity. The use of bakelite as a bonding material 
for the particles of abrasive has completely revolu- 
tionised fettling grinding. These wheels can be run 
at a surface speed of 9000ft. to 9500ft. per minute, as 


specified surface speed can be maintained throughout 
the life of the wheel. When such provision is made it 
is also necessary to guard against the wheel being 
run at excessive speed. In other words, assuming that 





Fic. 36—‘STORMBLAST’’ CLEANING PLANT-—ST. GEORGE'S 


against 5000ft. to 5500ft. per minute possible with the 
vitrified wheel. This increase in speed is responsible 
for an increase in rate of metal removal which in 
many cases is almost proportional to the difference in 


the number of revolutions of the spindle has been 
increased to maintain a specified peripheral speed on 
a wheel which has been reduced in diameter, there is 
the danger of a new wheel being mounted and the 


which are illustrated in Figs. 35 and 37 to 41, are by F. 
E. Rowland and Co., Ltd., of Climax Works, Reddish, 
near Stockport, and embody such. considerations as 
those mentioned above. They have been designed 
to take full advantage of the bakelite-bonded high- 
speed grinding wheel and ensure safety and control 








Fic. 41—GRINDER WITH BAG FILTER—ROWLAND 


of the dust created with the use of a dry abrasive 


wheel. 
The floor machines (see Figs. 37, 38, and 39) are 





built in a range of three sizes, carrying 30in., ]8in., 
and 14in. diameter wheels. A very large diameter, 
high-tensile steel spindle, which is ground all over, 
runs in a combination of ball and roller bearings, and 
is of such proportions as to carry the wheels without 





deflection, even in event of slight out-of-balance of the 











FiGS. 37, 38 AND 39—GRINDER 


the speeds. There are examples where one modern 
high-speed machine is coping with the work of two 
previous grinders. 

Obviously wheels running at this much increased 


WITH BAKELITE 


spindle speed not being appropriately changed, which, 


of course, would result in the wheel bursting. There- 


fore on efficient high-speed machines a safety device 


is incorporated, so that it is not possible to mount 























FiG. 40—-PORTABLE FETTLING MACHINE—ROWLAND 


speed demand more efficient mounting and protec- | the new wheel without first of all adjusting the spindle 
tion against the risk of bursting. The utmost effi- | speed to one corresponding to the given diameter of 


ciency is obtained when the wheel is rigidly mounted | the wheel. 


in every way, and means are provided whereby the 


The grinding machines, both fixed and portable, 








BONDED WHEELS, FRONT AND REAR VIEWS AND ARRANGEMENT OF MOTOR—ROWLAND 


wheels. The spindle bearings are housed directly in 
the body casting, and not in separate housings, the 
bores of the bearings being machined out of the solid 
casting. The bearings are then protected with 
labyrinth type seals to prevent the ingress of grinding 
dust. The roller bearings carry the journal load, 
whilst a special ball thrust bearing is used to cope 
with any axial load. Both inner and outer races 
of the bearings are positively gripped in position. The 
bearings are lubricated by grease gun, conveniently 
placed protected nipples being fitted to both housings. 

The grinding wheels themselves are mounted on 
forged steel washer plates, which are spigoted into 
the holes of the wheel, and are clamped to the wheel 
by multiple high-tensile steel bolts. The inner plate 
of each pair is keyed to the spindle to obtain a positive 
drive. The work rests situated in front of the grind- 
ing wheels are of malleable iron with a specially 
treated wear-resisting work surface. These rests can 
be adjusted up to the wheel as it wears down, and also 
for height in relation to the centre line of the wheel. 
Heavy guards, the construction of which is approved 
by the Home Office, surround the grinding wheels. 
These guards are of welded construction, being made 
of heavy section boiler plate. The outer cover of the 
guard is hinged, giving ready access to the wheels 
for mounting purposes, and the guards are provided 
with dust traps and dust exhaust connections for the 
efficient removal of the dust. The front portion of the 
peripheral member can be adjusted to follow the wheel 
when wear takes place. 

The grinding wheel spindle is driven by a motor 
mounted inside the body, as is shown in Figs. 39 
and 42, the drive being transmitted from the motor 
to the spindle by multiple vee section belts. In order 
to give the spindle speed variation to accommodate 
the wearing away of the abrasive wheel, a cone pulley 
is mounted on the spindle, but the motor pulley is of 
only one diameter. The cone pulley is splined to the 
shaft, so that it can be brought in line with the motor 








xiv—Ohe Engineer 


FOUNDRY EQUIPMENT 





May 28, 1937 








pulley. Therefore, in order to maintain the belt 
tension when moving from different diameters of 
pulleys on the wheel spindle, it is necessary to raise 
and lower the motor centre line. To provide for this, 
the motor is mounted on a hinged platform, and 
it is this necessary movement which is utilised for the 
operation of the safety device. The hinged platform 
is connected through a link mechanism to movable 
arms inside the guards, so that as the motor platform 
is lowered with the increase in speed so the arms inside 
the guards are rotated to reduce the space available 
for mounting the grinding wheel. In other words, a 


6-0" Overall Length 





structed by welding from heavy section boiler plate. 
The hinged door of the guard is held in place by a 
number of high-tensile steel bolts. The motor plat- 
form is pivoted so that belt tension can be adjusted, 
and the motor unit and the grinding head are con- 
nected by being mounted on a steel member of large 
diameter. The handlebars can be positioned to suit 
the operator and the work. The motor is controlled 
and the support swivel locked from the handlebars. 
The support swivel lock is one of the features of the 
machine. It enables the complete machine to be 





twisted through almost a complete circle in the sus- 





4'~11% Crs. 











sides. These valves are -flat steel discs with partly 
circular openings, which give a large passageway 
for a very small lift, and consequently improve the 
volumetric efficiency of the machine. The pistons 
are of cast iron and are fitted with piston rings which 
effect a uniform pressure against the cylinder walls 
all round. Lubrication is entirely automatic, being 
provided to the motion work by a pump working at 
@ pressure of from 15 Ib. to 20 lb. per square inch. 
The cylinders are separately lubricated by pumps with 
sight feeds. 

The power absorbed by these compressors is 
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FiG. 42—ARRANGEMENT OF FLOOR GRINDING MACHINE—ROWLAND 


new full-sized wheel cannot be got into place until the 
speed has been appropriately adjusted. 

The Rowland portable grinders are built in two 
sizes, carrying l6in. diameter and 20in. diameter 
wheels, one of which is illustrated by Fig. 40. One 
of the outstanding features of this machine is that the 
grinding wheel is not overhung from its bearings. 
The ball and roller bearings on which it rotates are 
actually situated imside the grinding collet, as is 
shown in the sketch, Fig. 35, and are 2}in. in 
diameter. The collet rotates on a dead spindle, and 











Fic. 43—Two-STAGE AIR COMPRESSOR 
—BROWETT LINDLEY 


is driven by a shaft passing through the complete 
head from the pulley side. This shaft carries no load 
apart from the torque imposed by the drive. 

When the grinding wheel guard is opened, and the 
lock nut, wheel plate, and grinding wheel are removed 
from the collet wheel change is extremely simple 
and speedy, the operation not calling for any degree 
of skill. 

When the grinding wheel worn to smaller 
diameter, the surface speed can be adjusted by 
means. of quickly interchangeable pulleys, and the 
safety device prevents the incorrect speed being used. 
The grinding wheel is surrounded by a guard con- 


1S 





pension member and to be rigidly locked in any 
position through its range of movement. By pressing 
a lever on the handlebars the clamp is released so that 
the machine can be swivelled to the desired position, 
and there locked by a reverse movement of the lever. 
The machines can either be suspended by a chain or 
carried on a universal portable floor stand, which is 
designed to give the same freedom of movement as 
chain suspension. 


MISCELLANEOUS. 


J. Browett Lindley (1931), Ltd.—For the provision 
of a supply of compressed air to operate moulding 
machines, fettling tools, and so forth, it is general 





Fic. 44—MOTOR-DRIVEN AIR COMPRESSOR 
—BROWETT LINDLEY 


to use a compressor driven by an electric motor, and 
we show two examples of such machines in 
Figs. 48 and. 44. They are by J. Browett Lindley 
(1931), Ltd., of Letchworth, Herts., and the first 
is in the steel foundry of Kryn and Lahy, Ltd., while 
the second is in the works of Steel Peech and Tozer. 

It is usual for foundry work to have two-stage 
compressors as pressures of 300 lb. per square inch 
or even more are occasionally demanded, and both 
those illustrated are of this type. It will be noticed 
that the cylinders, or barrels as the blast-furnace- 
man would call them, are individual, which facilitates 
their thorough water jacketing and allows a good 
open form of crankshaft. The valves are of the 


directly proportional to the output of the machine, 
the unloading being obtained at constant speed by 
increasing the clearance volume -in successive steps 
at each stage. This system is particularly suitable 
for use with A.C. motor-driven compressors, as it 
avoids the sudden variations of current produced by 
some other methods. Four loaded relay plungers 
are connected by a pipe to the high-pressure main, 
and are actuated in turn according to the demand, 
so that the chambers are successively included in the 
clearance spaces of the cylinders. Certain of the 
clearance spaces are constantly maintained in com- 
munication with the cylinders according to the load 
on the compressor, so that the supply exactly meets 
the air or gas requirements under all conditions. 
If the demand ceases altogether, the fourth relay 
operates, adding further clearance space and com- 
pletely unloading the compressor. The smooth work- 
ing of the plungers and relay gear is ensured by 
an air strainer in the connecting pipe. 


Charles McNeil, Ltd.—-The stamped steel ladle for 
carrying molten metal about the foundry is exempli- 
fied in the illustration Fig. 45, which shows a ladle 
by Charles McNeil, Ltd., of 570, Scotland-street, 
Glasgow. These ladles, it should be noticed, are not 
built up with riveted joints, nor are they castings, but 














Fic. 45—STAMPED STEEL. LADLE—MCNEIL 


they are stamped out of a single sheet of steel, even up 
to capacities of 3 tons, so that they are claimed to be 
unbreakable. ‘Tilting of the ladle for pouring is pro- 
duced by gearing connected with one of the trun- 
nions. The gearing is all machine cut and ball- 
bearing thrust washers are fitted to reduce friction at 
the ends of the worm shaft and the transverse 








Hoerbiger ring type on both the suction and delivery 
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operating shaft. The gearing is totally enclosed, so 
that it cannot be clogged by splashes of molten metal, 
and is lubricated by Stauffer grease lubricators. For 
sizes above 3 tons and up to 30 tons the makers advise 
a built-up ladle with riveted joints. 


Negretti and Zambra.—The “ Mersteel”” temperature 
recorder, which is largely used for obtaining an auto- 
matic record of the temperature in core-drying ovens, is 
one of a range of instruments manufactured by Negretti 
and Zambra, Ltd., 38, Holborn Viaduct, London, E.C.1. 
Fig. 46 shows the details of the mechanism, which 
consists of a pen that is moved across a rotating chart 
by means of a suitable linkage of levers connected to 
a Bourdon tube. The chart is rotated by means of 
a clockwork movement and the pen is equipped with 
a pressure-adjusting screw and a zero adjustment. 
The mechanism is protected against heavy overloads 
and underloads by means of a release spring and safety 
device, which come into operation if the temperature 

















Fic. 46—"*MERSTEEL’’ TEMPERATURE RECORDER 
—NEGRETTI 


is outside the limits of the chart. The Bourdon 
tube of the mercury and steel type is made of 
hardened and tempered molybdenum steel, and is 
connected with the point at which the temperature 
is required to be taken by means of a_ steel 
capillary tube, which is protected with copper or 
flexible metallic tubing. The whole of the mechanism 
is well protected against moisture and dirt when the 
cover door is closed and all the parts are plated or 
otherwise made proof against oxidation, so that, if 
moisture enters the case when the charts are changed 
no damage occurs. 

George Kent, Ltd.—Many types of meters which 
have a direct application to foundry practice, and 
may be used for measuring the air blast to cupolas, for 
measuring oil or gas flow to burners, or for measuring 
service water, such as water to sand-conditioning 
plant, where a knowledge of the quantity passed is of 
importance, are made by George Kent, Ltd., of Luton. 

For low-pressure air or gas measurement it is 
usual to employ a manometer to indicate the pressure 








shown in our engraving, Fig. 47—-has been evolved, 
in which, it is claimed, there is no appreciable 
variation of the zero position with temperature 
changes. With this manometer a long open scale 
is provided with equal spacings from about one- 
fifteenth full flow up to the full flow. For very low 
heads, below lin. water gauge, a similar type is 
recommended ; this instrument is provided with 
levelling adjustments and a screw displacer to adjust 
the meniscus of the liquid to the zero on the scale. 
When a continuous record of the air or gas flow 
is required, a ring type balanced recorder may be 
employed. The makers state that it is especially 
suitable for measuring furnace gases, as it is well 
protected from dust and heat. The instrument, 
which is used in conjunction with an orifice plate 

















Fic. 48—MANOMETER FOR FUEL Ol MEASUREMENT 
—KENT 


inserted in the pipe line, consists essentially of two 
closed chambers, carried by a frame which is pivoted 
on @ knife-edge, and which also carries the recording 
pen and indicating pointer. The differential pressure 
from the orifice plate is transmitted to the two 
chambers, which are sealed with oil. An integrating 
mechanism is used, consisting of a spindle rotated 
at 1 r.p.m. by a “ Warren” motor, and a clutch 
which is thrown into gear at a point in the revolution 
corresponding to the quantity to be added to the 
counter reading. The ‘‘ Warren” motor is driven 
from one phase of alternating current supply mains 
and consumes about 4 watts. A chart is driven by 
an electric clock or by an eight-day spring clock, 
and, at a speed of lin. per hour the chart roll is 
sufficiently long to last for thirty days. The instru- 
ment can be obtained either complete with integrat- 





Fic. 47—CURVED TUBE MANOMETER—KENT 


difference set up by an orifice, the scale of the mano- 
meter being directly calibrated in flow units. The 
company produces a range of suitable manometers 
of the curved tube type. The pressure difference 
set up by an orifice or pitot tube is proportional 
to the square root of the head, so that a manometer 
with either an inclined or vertical straight tube, 
when calibrated for direct measurement of flow, will 
not have an evenly divided scale. By using a curved 
inelmed tube, the graduations are opened out at the 
lower end of the scale. For a head greater than lin. 
water gauge, a manometer of the above type 





ing unit, flow-indicating scale and chart record, or 
with any combination of these three elements. It 
is also available as a telerecording meter, in which 
case the recording or indicating instrument can be 
situated at any distance from the point of measure- 
ment. The meter is designed for a maximum working 
pressure of 20 lb. per square inch, and accuracy is 
guaranteed to within 2 per cent. down to one-seventh 
of the maximum flow. 

For the measurement of oil to burners in oil-fired 
furnaces, a flow manometer for fuel oil is made, and 
is shown in Fig. 48. This manometer is designed 





especially to deal with viscous oils, and may be 
mounted in the oil line adjacent to the oil-burning 
unit, thus enabling a check to be kept on the rate 
of fuel feed without the necessity of the operator 
keeping a watch on the actual burning flame. In 
principle the indicator is a U-tube partly filled with 
mereury. An orifice, which is combined with the 
indicator, is inserted in the pipe line, and the 
differential pressure set up by this constriction forces 
the mercury up the glass leg of the U tube. The flow 
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Fic. 49—Gas FLOW METER—KENT 


is proportional to the square root of the differential 
pressure and the scale is marked off accordingly. 
The makers state that the degree of accuracy obtain- 
able is to within plus or minus 2 per cent. from full 
flow down to one-half full flow ; at one-quarter full 
flow it is 24 per cent., and at one-sixth full flow it 
is 4 per cent. The minimum rate of flow indicated 
is one-sixth of the maximum. 

Gas flow to burners may be measured by means 
of an inferential meter—that is, a meter with an 
impeller driven by the flow of gas—such as the one 
shown in Fig. 49, which is suitable for measuring 
small gas supplies. The gas is directed on to a flat- 
bladed impeller by a nozzle. The spindle on which 
the impeller is mounted carries at its lower end a 
damping fan, which revolves in a water sump, and 
reduces the speed of rotation, and, consequently, 
the wear of all moving parts. The maximum 
working pressure is 75 lb. per square inch. 

For the measurement of service water, such as 
water to sand-conditioning plants, a rotary positive 
meter is suitable. This type consists of a body 
which constitutes the working chamber and has the 
inlet port on one side of a division wall which extends 
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FiG. 50—CONSTRUCTION OF FLUID METER—KENT 


a short distance into the chamber. The rotary piston 
has a specially shaped slot which engages with the 
dividmg wall, as shown in the engraving, Fig. 50. 
A central hub is mounted on the floor of the chamber 
and a spigot on the piston is constrained to travel 
round this hub as the piston rotates. The cover 
to the chamber has the outlet port formed in it, and 
this port is situated on the opposite side of the 
dividing wall when assembled. The cover also carries 
the gear wheel which operates the recording dials. 
When water is passed through the meter it flows 
through the inlet port and drives the piston round the 
centre hub until the outlet port is uncovered. Thus, 
for each revolution of the piston, which is entirely 
free in its movement, a definite amount of water is 
allowed to pass. The pinions and gearimg are made 
of nickel and the piston of a special grade of ebonite, 
while the working chamber is constructed in a 
chromium alloy, and it is stated that the instrument 
is not affected by corrosion due to impurities in the 
water. The meter is made in a range of four sizes 
for flows up to 3000 gallons per hour, a range of 
accuracy to within 2 per cent. being claimed for 
flows from 4 gallons per hour to 1000 gallons per 
hour in the case of the smallest meter, and for flows 
from 10 gallons per hour to 3000 gallons per hour for 
the largest meter. 
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OUNDRY practice and foundry equipment in 

the United States is so extensive and diversified 
a subject that only the surface can be scratched in a 
review of modern practice within space limitations. 
Much technical and practical research has been 
carried on under the auspices of the American 
Foundrymen’s Association and the American Foundry 
Equipment Manufacturers’ Association, and other 
organisations, with the result of greatly extending the 
use of scientific methods in actual foundry work, 
improving quality and characteristics of irons to meet 
particular requirements, and introducing a great 
variety of machines and apparatus, both for general 
use and for special purposes. This research work has 
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and having adequate ventilation and air condition- 
ing. Cleaning of castings will be comparatively easy, 
and removal of swells, fins, &c., by grinding will no 
longer be required. Heat treatment will be developed 
to a science controlled by technically trained men. 
Malleable-ising will be done in a tenth of the time now 
required. 

Another forecast is that ironfoundries of the future 
will take up the entire range of compositions in carbon 
contents from where the steel foundry leaves off at 
about 1 per cent. carbon up to the present cast iron 
range of 3to 3-50 percent. This will require auxiliary 








melting units, or separate melting units other than 
the cupola, so that Bessemer converters, electric 
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to increase its flowability. Shake-out sand is treated 
to remove inert fines and reduce the dust hazard. 
In Figs. 51 and 52 is shown a typical sand-con- 
ditioning plant of moderate capacity, as made by the 
National Engineering Company, which is represented 
in England by August’s, Ltd., of Halifax. Sand is 
fed into the vibrating screen A from which it falls 
upon a belt conveyor, to be carried over the magnetised 
head pulley B, the clean sand going to the bucket or 
skip hoist C, while metallic rejections fall into a 
suitable receptacle. The skip is hauled up the incline 
track and discharges into a dust hood D, where the 
dust is drawn off while the sand is fed to a Simpson 





mixer at E. From this it passes through the aerator 
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FiGs. 51 AND 52—ARRANGEMENT OF SAND CONDITIONING PLANT—NATIONAL 


included detailed studies of foundry sands and the 
application of numerous methods of automatic con- 
trol of temperatures and operations. 

The rapidly extending use of alloys in cast iron 
involves some necessary changes in methods. An 
industrial survey has shown that cast iron alloyed 
with nickel is being used by 67 per cent. of American 
manufacturers of machine tools, because it gives 
clean and close-grained metal. Large alloy castings 
include 7-ton heads for hydraulic cylinders, rolls for 
rolling mills and 25ft. hoisting drums. Different 
alloys are used for special purposes and conditions. 

In a lecture before the American Institute of Mining 
and Metallurgical Engineers, Mr. Paul D. Merica 
remarked that in the past few years cast iron has 
undergone some “ magical transformations.” Better 
understanding and better control of melting and 
casting have resulted in high-strength irons, and use 
of alloys has improved the properties and uniformity 
of castings, while appreciation of the way in which 
cast iron can respond to heat treatment is a third 
factor in its improvement, according to Mr. Merica. 

In a paper on “‘ The Foundry of 1950,” Mr. F. J. 
Wallis, of the International Nickel Company, foresees 
four classes of foundries. First, speciality foundries, 
each making one commodity, such as piston rings ; 
secondly, general jobbing foundries, making small 
quantities ; thirdly, production jobbing foundries, 
making large quantities; fourthly, corporation 
foundries, making complete lines. Of these, the most 
numerous will be the first and third. Science and 
experience will play important parts in the develop- 
ment. A foundry executive then will need to have 
a thorough knowledge of chemistry and physics, 
and technical colleges will train men for such positions. 
Present objections to work in foundries, as being 
undesirable places for technical men, will then dis- 
appear, since these men will realise that scientific 
knowledge is essential to the economic production of 
good castings. 

Foundries, then, as visioned by Mr. Wallis, will 
be air conditioned, with vacuum ventilating systems 
to keep all departments clear of dust, dirt, and fumes. 
Wastes—such as loss of cupola heat passing up the 
stack and losses in slag, sand, reiractories, and in 
cleaning castings—will be reduced to a minimum by 
new devices and by a better understanding of 
materials entering into operations and processes. It 
will have been proved then that physical properties 
of cast metals are controlled by the non-metallics, 
rather than by the five principal metalloids—carbon, 
silicon, sulphur, phosphorus, and manganese. Closed 
conveying systems will handle moulding sand from the 
conditioning plants to mould-blowing machines. 
Developments in core binders, and possibly air drying 
of cores, will eliminate costly equipment for drying 
and handling cores. Pouring and cooling will be 
d ¢ in a room separate from the moulding room, 











furnaces and furnaces of the open-flame or Brackels- 
berg type will come into more extended favour. 
Some foundries are already equipped for such a line 
of work. 


SAND CONDITIONING. 


Since moulding sand is of such importance in 
foundry work, as affecting the quality of product 
and the cost of operation, great attention is being 
given to its economic use by treating it to improve 
its quality and by its reclamation and re-use to 
restrict the quantity required. For these reasons, 
and the fact that the sand is credited as the cause of 
40 to 60 per cent. of the daily loss in castings, even 





FiG. 53—SiIMPSON INTENSIVE MIXER—NATIONAL 


small foundries find it profitable to install condition- 
ing equipment. 

Sand conditioning means controlling and regulat- 
ing the important variables of permeability, bond 
strength, moisture, and inert fines. Tempering and 
bonding includes coating each grain of sand with clay 
and developing the maximum plasticity. of the clay 
with a minimum of moisture. Removal of 3 per cent 
of fines (coal grains burned to ash and silica grains 
fractured) will give a better increase in permeability 
than the addition of 30 per cent. of new coarse silica 
sand. In a typical sand reclamation plant the sand 
is first cleaned and screened to remove metallic 
and other refuse ; it is then conditioned in a muller 
or a paddle mixer, so that a minimum of new sand is 
required for bond and moisture. Then it is aerated 








F, which delivers it to a bucket or conveyor. At the 
right in Fig. 51 is the motor for the aerator, which 
latter is not visible. The arrows in Fig. 52 show how 
the dust is drawn through ducts from the vibrating 
screen, the magnetic separator, and the dust chamber, 
the dust collecting in the bin G, and the air current 
being drawn out through the fan. For larger plants, 
continuous handling by belt conveyors is generally 
employed, rather than the intermittent handling by 
a bucket or skip hoist. 

In a larger and modified plant of the National 
Engineering Company, sand falling into the hopper 
at the shake-out is carried by a horizontal conveyor 
belt—with magnetised head pulley—to a vertical 
belt-and-bucket conveyor, which delivers the sand 
to a revolving screen over a storage bin. Beneath 
this is a measuring hopper which feeds the sand 
intermittently to a mixer of the muller type, in which 
mixing proceeds for three to five minutes. Here the 
necessary additions of moisture, sea coal, &c., are 
made. The “Simpson Intensive Mixer,” Fig. 53, 
made by the National Engineering Company, is of 
the muller or mortar mill type, with pan 4}ft. or 6ft. 
in diameter, to handle 3 or 6 tons per hour respectively. 

The general series of operations is approximately 
the same in most of the numerous plants, but the 
Rapp “‘ revivifier”’ is a device made by the Link- 
Beit Company, of Chicago, for final conditioning of 
the screened and tempered sand before it enters the 
storage bin. Sand enters the top of a casing about 
4hft. by 3}ft. and 2ft. high, in which is a horizontal 
shaft fitted with a series of blades or paddles which 
drive the sand in two diagonal intersecting streams 
and throw it against a curtain composed of rods 
loosely suspended from the top of the casing. There 
are four rows of rods, staggered so that there is no 
direct passage between them, and the impact breaks 
up lumps and pellets, while the revolving blades 
effect a thorough mixing. The sand finally falls to 
a storage bin or a conveyor belt. 

To prevent sand accumulation on the rods and 
inside the casing, the latter is hinged at the rear, 
and the forward end is raised and dropped at 20-sec. 
intervals by means of a camshaft. This jars the sand 
loose. The machines handle 50 to 100 tons of sand 
per hour, with 10 and 20 H.P. respectively. 

Several forms of sand conditioners are manu- 
factured by the Chain Belt Company, of Milwaukee, 
including the Rex-Stearns, the Newaygo, the squirrel- 
cage and the throw-wheel types, to suit the require- 
ments of different foundries. The Stearns condi- 
tioner, Figs. 54 and 55, made in capacities up to 60 tons 
per hour, is of the vertical type, with motor mounted 
on top of a shaft, the lower end of which has a hub 
with horizontal radial paddle arms consisting of square 
bars. These mixing arms or spokes revolve rapidly in 
a cylindrical shell, into which tempered sand from 
a pug mill is fed from above through a chute. The 
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sand is well opened up and aerated as it passes down 
through the spokes into a conical hopper. 

In the horizontal squirrel-cage machine, the sand 
is fed into the open end of the cage and is thrown out 
by the rapidly revolving bars. From all these 
machines the sand is discharged upon a conveyor 
belt which distributes it to the bins or hoppers above 
the moulders’ benches. It is diverted from the belt 
by ploughs which may be operated from the floor by 
the moulders, or from an elevated gallery by a man in 
charge of the conditioning of the sand. In the photo- 
graph reproduced in Fig. 54, the driving shaft is seen 





FiG. 54—STEARNS. CONDITIONER—CHAIN BELT 


above the rolled joist at top. At the right of the shaft 
is the chute or spout from the overhead sand bin to 
the conditioner. Beneath is the distributing belt, 
with one of the ploughs in position for feeding sand 
from the belt to a moulder’s hopper. 

In the Rex system of the Chain Belt Company for 
treating and handling moulding sand at a continuous 
foundry, the sand passes first through a horizontal 
revolving circular or hexagonal screen, which removes 
foreign matter and lumps and serves to cool and 
aerate the sand. It goes then to a storage bin, having 





which gives a preliminary aeration. Water may be 
added either on the feeder belt or at the charging 
end of the mill. Sand discharged from the mill is 
carried by a bucket elevator of the endless belt type 
to the sand aerator and conditioner, which has been 
described above. 

The hoppers serving the moulders’ benches have 
steep slopes to ensure ready flow of the sand, and are 
fitted with easy-working tight-fitting gates designed 
to give quick fillmg of the flasks with minimum 
spillage. At each moulding machine such spillage, 
as well as sand struck off from the moulds, falls 
through a grating to a conveyor belt which delivers 
it to the shake-out hopper. This belt also receives 
any excess sand from the distributing belt. 

After the moulds have been poured and cooled 
they are shaken out over a bar grating with openings 
3m. or 4m. square, or smaller for small castings, 
some form of mechanical shaker or “ shake-out ” 
being used for large flasks. A conveyor of the con- 
tinuous pan or reciprocating type carries the hot 
sand from the shake-out hopper, the pan conveyor 
having the advantage that it is not injured by hot 
sand or pieves of hot metal. As in other equipment, 
the sand then goes to a belt conveyor with magnetic 
head pulley, the belt being wide enough to carry the 
sand in a thin layer so that even small particles of 
iron will be attracted and removed. Then a vertical 
bucket-belt conveyor. carries the sand to a revolving 
screen, already mentioned, from which it goes 
through the several conditioning processes. 

A self-loading and self-propelling sand separator 
and blender, travelling on the foundry floor, is shown 
in Fig. 56, as manufactured by the Royer Foundry and 
Machine Company, of Kingston, Pennsylvania. The 
apparatus is mounted on a tractor of the crawler 
type, which gives great flexibility of movement, and 
has either an electric or gasoline (petrol) motor. 
As it travels, spiral screw conveyors feed sand into an 
elevating conveyor, from the top of which it is dis- 
charged to the separator and blender. As discharged 
from the machine in a stream by centrifugal force, it 
forms a winrow of well-mixed and aerated sand, of 
even temper and high permeability. 

The tractor has five forward and two reverse speeds 
and with its flexibility of movement it can reach 
and pick up sand at various places and of various 
depths. This machine is made with capacities of 
25 and 40 tons of treated sand per hour. Another 
portable Royer machine has the sand separator and 
blender and a scrap remover mounted on a frame 
and surmounted by a hopper for receiving sand 
from a crane bucket. This complete unit stands on 
the floor, so that it can be moved from place to place 
by @ crane. 

In the Royer sand separator and blender sand is 
charged by shovel, bucket, or conveyor into a hopper, 
beneath which is a travelling belt at an incline of 
about 45 deg. and studded with steel pins or sprigs. 
This belt is the same length as the hopper. The 
upper end of the hopper is closed by a plate or sweep, 
hinged at the top and with its lower edge just clear 





&c., does not lodge between the sprigs, but gravi- 
tates to the lower end of the hopper and collects 
against the end plate, which is raised to release the 
accumulation when the belt is running free from sand. 

Another travelling machine for conditioning sand 
on the foundry floor is a sand cutter, shown in Fig. 57, 
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iFiG. 55—DIAGRAMMATIC ARRANGEMENT AND 
DETAILS OF SAND CONDITIONER—CHAIN BELT 


as made by the American Foundry Equipment Com- 
pany, of Mishawaka, Indiana. It consists of a frame 
mounted on wheels and carrying a skeleton drum 
formed by spiral blades on horizontal shafts, which 
revolve in opposite directions and are driven by 
gearing from an electric motor or petrol engine. In 











FIG. 56-—SAND SEPARATOR AND BLENDER—ROYER 


at the bottom an adjustable revolving gate, which 
discharges the sand at a required rate on to a belt, 
which delivers it to a pug mill or paddle mixer in 
which the sand is mixed, bonded, and tempered. 
This double-shaft, slow-speed mill has staggered 
revolving blades or paddles of cast steel, which dis- 
tribute the bond without any grinding action on the 
sand grains, while they also have an upward motion 














of the sprigs on the belt. The lower end of the 
hopper is a vertically sliding plate. As the belt 
travels upward its sprigs rake the sand, the blending 
of which, as well as the separation of metal scrap, 
is effected by the spacing of the sprigs and the 
speed of the belt. After passing under the head plate 
or sweep the sand is thrown from the belt by centri- 
fugal force. Such material as scrap, pebbles, nails, 





FiG. 57—TRAVELLING SAND CUTTER—AMERICAN FOUNDRY 


the larger machine, which is illustrated, with the 
operator riding, the drums are 6ft. to 8ft. wide. A 
smaller and lighter machine, controlled by a man 
walking beside it, has the drum 4}ft. to 7ft. wide. 
As the sand is cut nearly sixty times for each foot of 
forward travel, it is well mixed, blended, and aerated 
in the winrow left behind the machine. 

In the “‘ Sanditioner ”’ of the Jefirey Manufacturing 
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Company, of Columbus, Ohio, as shown in Fig. 58, 
the portable one-man design is of low shovelling 
height, only 27in. above floor level, and has a cast 
steel frame made in one piece. A vibrating screen 
with V-belt drive from a 2 H.P. enclosed electric 
motor on the machine cleans the sand and removes 
all refuse, dischaiging scrap through a chute at one 
side. A pair of rotating cutter bars serves to cut, 
blend, aerate, and cool the sand, which is dis- 
charged in a pile or winrow at the rear, the discharge 
opening being fitted with an adjustable deflector. A 
push-button starter and control is mounted in a recess 
in the frame, where it is protected from injury. The 
weight of the machine is about 1100 lb. and it is 
easily moved, a 40ft. extension cord giving a wide 
range of travel on the floor. 

Of foundry riddles and sieves there are innumerable 
varieties. One example is the Combs gyratory 
riddle, made by the Great Western Manufacturing 
Company, of Leavenworth, Kansas. It has a frame 














FiG. 58—SANDITIONER—JEFFREY 


or bail 5ft. high, suspended from an overhead attach- 
ment and having a 20in. steel rim sieve clamped at 
the bottom. Mounted in the top of the frame is a 
§ H.P. electric motor, with vertical shaft operating a 
cam device in a cross bar above the sieve, thus giving 
a rapid gyratory movement. The total weight is 
about 100 lb., and an extension cord from the motor 
plugged in on any convenient circuit. The 
machine mixes as well as sifts, and is said to have the 
capacity of ten men riddling by hand. In a larger 
machine with 24im. square sieve, the refuse or 
oversize passes off at an opening in one side. This 
makes dumping unnecessary and permits con- 
tinuous shovelling. The weight, with motor of 
4 H.P., is about 230 lb. 


Is 


CUPOLAS AND FURNACES. 

The cupola is still the main feature in melting iron 
for the foundry, doing rapid and economical work at 
low operating cost. It is being aided to a rapidly 
increasing extent by the hot-blast system, which 
gives high temperature of metal with lower blast 
pressures, better fuel ratios, and faster melting. 
There are different systems of preheating the air 
and delivering it to the cupola at temperatures of 
250 deg. to 1000 deg. Fah. In the recuperative system 
developed by the Griffin Wheel Company, of Chicago, 
the cupola efficiency is increased in two ways; 
first, by withdrawing gases just below the charging 
door and transferring most of their sensible heat into 
the blast air and back into the melting zone ; 
secondly, by completing the combustion of the carbon- 
monoxide in the extracted gases into carbon dioxide, 
and transferring most of the resulting additional 
sensible heat into the blast and the melting zone. 

In the Moore hot-blast system of the American Cast 
Iron Pipe Company, at Birmingham, Alabama, the 
blast is heated by being passed through vertical 
cast iron chambers placed inside the cupola, between 
the melting zone and the charging door. A layer of 
4in. refractory blocks is fitted between the chamber 
and the cupola shell. It gives an average temperature 
of 300 deg. Fah. and reduces the coke consumption 
by about 45 per cent. Air blast entering at the top 
of the chamber emerges at the bottom and is led 
down to the tuyeres. A published record of two 
six-months’ periods with cold and hot blast is 
tabulated as follows :— 


Cold-blast. * Hot-blast. 

Ratio of iron to coke “ +7 tol... 12.104 tol 
Average pipes cast per shift ... 386 ae | 
Total hours’ delay charged to 

WIS 235 30. vec ser on PE wae ES 
Number of times melting re- 

ported slow ... ... ... ... 22 anc 
Number of times iron reported 

cold baa eet Sar 7 ae te 1 
Average blast pressure, ounces 20 ot. 
Average melting rate, tons per 

OME. <1, ctu bes) fas eee ee 25 
Average length of heat, hours... 12 18 


In one of the latest cupola designs of the Whiting 
Corporation, of Harvey, Illinois, the wind-box is 
arranged above the tuyeres instead of around them. 
Thus, iron and slag cannot get into the wind-box, 
so that clean-out doors are unnecessary and the shell 
is tighter, especially as the wind-box joints are welded 





and air-tight. In case a slag hole is carelessly allowed 
to plug with slag, the iron will flow through a safety 
channel at one of the tuyeres, burning out a lead 
washer and then dropping to the floor. Either one 
or two rows of tuyeres may be provided, the latter 
generally if the cupola is to run more than four hours. 
The bottom is of structural steel, supported by vertical 
hollow columns filled with-concrete. Cast iron doors 
are: fitted and may be handled by air hoist or chain 
block. They may be closed tight against the bottom 
plate by means of a steel column composed of three 
props. After being wedged up on one prop, the doors 
are made tight by means of screw tops on the other 
two props. 

Rotary furnaces, usually fired with pulverised 
coal, are small flexible units for special grades of 
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FIG. 59—CRADLE FURNACE—WHITING 
high-strength iron, and also for malleable iron. 


Where various grades of iron are required, these 
furnaces have lower fuel costs than air furnaces 
or cupolas. The Brackelsberg rotary furnace is 
rather new in American foundry practice; but in 
use for both grey iron and malleable iron it has 
proved satisfactory in the production of high-grade 
castings at low cost. These furnaces, of 2 to 12 tons 
capacity, use pulverised bituminous coal, and the 
charge has a high proportion of scrap, sprue, and 
gates in relation to the pig iron. Although of the 
batch or intermittent type, groups of furnaces may 
be operated to provide a continuous supply of metal, 
as in foundries operating on the continuous pouring 
system. As an alternative, a reservoir furnace may 
be used. 

The rotary furnace has a cylindrical steel shell 


automobile manufacturing works was met by install- 
ing a “cradle” furnace designed by the Whiting 
Corporation, above mentioned. This cradle furnace, 
Fig. 59, is applicable with other types of melting 
equipment and two have been built for operating in 
the duplex system, in connection with four cupolas. 
The furnace is a rocking reservoir of rectangular 
shape, with removable roof, similar to air furnace 
design. Oil or pulverised coal fuel may be used. 
It rocks on segmental supports which rest on rollers, 
the movement being obtained by motor-driven 
gears engaging racks on the furnace shell. With a 
special lining, the operating cost per ton of metal 
handled is comparatively low, although constant 
operation at temperatures approaching 3000 deg. 
Fah. is a severe load on the lining. This cradle furnace 
is considered to have large possibilities in duplex 
operation for the production of high-strength, low- 
carbon, or alloy grey iron. 

The air furnace has been used mainly for melting 
malleable iron, but in recent years it has been applied 
to grey iron, and more recently in duplexing with 
both grey iron and malleable iron. Such furnaces 
are usually of 15 to 20 tons capacity, and fired with 
pulverised coal, thus getting a more steady and 
uniform temperature than is practicable with hand 
firing. 

Electric furnaces are in use at both grey iron and 
malleable iron foundries, although more generally 
employed at steel foundries. At one grey iron foundry 
a furnace made by the Pittsburgh Electric Furnace 
Company maintains a 10-ton bath, with 3} tons 
tapped hourly. The temperature at pouring is 
about 2650 deg. Fah. An are furnace made by the 
Detroit Electric Furnace Company has a capacity 
of 3} tons of iron or alloy steel, while in duplex work 
its capacity is about 14 tons per day. It is a horizontal 
cylinder with 2 H.P. rocking motor and weighs about 
7 tons complete, with 3 to 5 tons additional for a trans- 
former. The electrodes are clear of the molten bath, 
and by means of the rocking action the bath is stirred 
as desired. 

As to the melting and processing of alloy cast 
irons in the foundries of 1950, Mr. Wallis, who has 
been mentioned above, believes that the cupola will 
maintain its prominence, but will suffer radical 
changes owing to better understanding of what takes 
place in the several zones. Also, changes due to 
better knowledge of refractories, fuels, fluxes, metal, 
and air supply as affecting its operation. Two by- 
products—gases and slags—-will be considered 
important to operation as are the materials charged. 
He visualises the cupola melting twice the present 
rates per hour, and with higher efficiencies, owing to 
such changes as water cooling, high-temperature 
zones, improved refractories, and improved tuyere 
designs. By drying and preheating the air, and enrich- 
ing the oxygen content, melting rates may be doubled. 
Coke, unproved as to burning rate, ash, sizing, &c., 
will have a great influence in increasing efficiency 


as 








Fic. 60—MOULDING 


with refractory lining, and is open at both ends ; 
it is revolved on its axis by means of motor-driven 
pinions engaging ring gears around the shell. These 
gears or racks are formed on supporting rings which 
ride on rollers. The furnace is tilted to raise the rear 
end for charging and for drawing off the slag, and also 
for pouring the iron. 

As the Brackelsberg furnace is of the batch type, 
its use in large production or continuous foundries 
necessitates some means of holding the molten metal 
at proper temperature and analysis until the pouring 
line is ready to take it. This condition at a large 





MACHINE—OSBORN 


and capacity, and also in controlling the carbon 
content and the quality. 

It is considered that the cupola will be operated 
more along the lines of a blast-furnace, over long 
periods of time, without the daily dropping of bottom 
and necessary repairs. Electric furnaces of both the 
indirect and direct arc types will find new applica- 
tions for cold melting, duplexing, and triplexing, 
and as a means of maintaining uniform high tempera- 
tures where a continuous and uninterrupted supply 
of molten iron is necessary. Furthermore, the 
induction type of electric furnace will have established 
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itself in the 1950 foundry. Pulverised coal-fired 
furnaces, air furnaces, and crucible furnaces will 
be employed for definite applications. And the 
Bessemer converter will find its way into the grey 
iron foundry, for in 1950 there will be triplexing of 
large quantities of metal, from the cupola to the 
converter and then into the electric furnace for com- 
pleting the necessary alloying and superheating. 
Finally, mention may be made of the new hollow- 
electrode electric furnace that is being used by the 





and designs—ordinary and special—that a lengthy 
article would be needed to deal adequately with the 
machines, their latest improvements, and their 
performance. The machine shown in Fig. 60, and 
made by the Osborn Manufacturing Company, of 
Cleveland, Ohio, is of the jolt, rock-over, pattern- 
draw type, and accommodates a wide range of flask 
sizes. Its clamping, rock-over, locking of levelling 


mechanism, and drawing of pattern, are all regulated 
by valves located at a control position at the side 





The pattern plate is mounted on a rock-over table 
which is held in position by guide pins in hardened 
steel bushings. Clamping of flasks of various sizes 
and loads is effected by compressed air clamps, adjust- 
able for varying depth of flasks. They are all locked 
simultaneously by one valve at the central control 
position. 

Rigidity and accuracy of pattern draw are assured 
by the use of long pistons, so that at maximum 
draw stroke the length of piston still within the 





FiG. 61—SMALL MOULDING MACHINE—INTERNATIONAL MOLDING 


Ludlum: Steel Company, at Watervliet, New York, 
in the production of castings of stainless steel. It 
is of the indirect-arc, single-phase type, with two 
10in. hollow electrodes which receive cores 4}in. 
in diameter and 30in. long, composed of chrome 
ore and coke. These are fed forward, and as they 
approach the tip of the electrodes they are smelted 
by the high temperature of the arc. The heat is 
directed down upon the bath, but the bath is 
not a part of the are circuit. The temperature for 





An exception to this is the jolt valve—of Osborn 
balanced design—which is placed at a corner, so 
that the jolt operation can be controlled from the 
flask filling position. 

With the bottom-strike arrangement of jolt, the 
impact takes place on the centre, and the jolt piston 
comes in contact with a heavy cast iron anvil at the 
bottom of the cylinder, thus minimising the tendency 
to produce “‘ ram-offs ’” when the clearance between 
piston and cylinder has been increased by wear. 

















Fic. 63--LESTER DiIE- CASTING MACHINE—PHOENIX 


this direct-reduction process is about 
Fah. 


MOULDING MACHINES. 


3400 deg.| The balanced jolt valve provides positive and easy 


adjustment for length of stroke and force of blow. 
Adjustable bronze shoes are fitted to the jolt table 
guides. A single cylinder performs the rock-over 


Moulding machines, like so many other items of | operation, and a load-balance adjustment provides 
foundry equipment, are in such variety of makes|for smooth movement under any load condition. 





FiG. 62—MOULDING MACHINE—TABOR 


cylinder is about four times the diameter, thus 
eliminating any tendency to binding, which’ might 
result in a jerky pattern draw when operating with 
an unbalanced load. Speed of draw is controlled 
by a needle valve. A roller conveyor in a frame 
mounted on the pattern draw table assists in removal 
of the completed mould, but can be removed from the 
machine if not required. 

In the view, Fig. 60, the rock-over mechanism is 
enclosed in the housing A; below it, at the right, 
is the rock-over table B, on which the pattern plate is 
held by four guide pins C, the table being locked to 
the frame by four pawls which engage notches in 
these pins. The jolt valve is at D. Above the 
machine are the compressed air clamps E and F and 
behind is the roller conveyor for removal of the 
completed moulds. The control station is at G. 

A smaller high-speed machine of another make 
is of the jolt, squeeze, roll-over draw type, and is 
shown in Fig. 61 as used in the production of brake 
drums for automobiles, with an output of 100 drums 
per hour. In the position shown, the pattern plate 
with pattern mounted on it is fastened to the table. 
The flask is set in place and filled with sand. Then 
the mould is jolted and the bottom board is placed. 
When the piston or plunger of the squeeze cylinder 
under the table at A is extended, the mould is raised 
and squeezed, and automatically clamped to the 
hooked bars B. Then the machine is rolled over to 
the inverted position, with cylinder uppermost, the 
mould being clamped so that the flask cannot drop 
away from the pattern plate. The mould is unclamped 
by releasing pressure from the cylinder, thus effecting 
the draw, and the mould is then carried away by the 
roller conveyor C at floor level. The mould is clamped. 
jolted, squeezed, rolled over, drawn, and released 
with great rapidity and close accuracy. 

Mention may be included here of the new Lester 
die-casting machine, shown in Fig. 63, and manu- 
factured by the Phoenix Ice Machine Company, of 
Cleveland, Ohio. Its moving parts are operated by a 
self-contained hydraulic unit through link and toggle 
mechanism which ensures a dead-centre locking 
position. In the illustration the hydraulic operating 
cylinder and toggles are shown at A, with the movable 
and stationary die plates at B. Dies are secured to 
these plates by T-slots, and in changing dies or moulds 
the die space can be adjusted quickly and easily to 
fit the new die. The metal injecting cylinder C is 
so designed as to give a self-adjusting and rapid 
stroke, and the injection velocity is also adjustable. 

The nozzle for molten metal, made of heat-resisting 
metal, has a machined ball joint at each end, seated 
in ball seats in the sprue opening and in the goose- 
neck opening of the melting pot. A simple lock 
permits quick removal and replacement of the nozzle. 
The plunger D for the metal is solid, operating in a 
removable bushing in the gooseneck, which is cast as 
a part of the melting pot. The round furnace E, 
insulated and lined with fire-brick, has burners and 











xx—@he Engineer 


FOUNDRY EQUIPMENT 





May 28, 1937 











pilot lighter built integrally with it. This furnace is 
an independent unit and is removable without inter- 
ference with adjacent parts. 

The several parts of the cycle of operations are 
controlled automatically and can be adjusted easily 
by finger-tip controls shown at F. These allow for 
quick adjustment of the dies and changes in operating 
speeds for the various dies. The length of time that 
pressure is held on the molten metal, and that for 
cooling the metal in the dies can be adjusted within 
a fraction of a second. These two adjustments are 
quite independent. 

In the machine illustrated, intended for zinc and 
white metal, the die opening is 7}in. and the clear- 
ance between bars is 12in. by l4in. The capacity of 
the metal pot is 350 lb. of zinc, and that of the 
plunger is 5 Ib., while the locking pressure on the dies 
is 70 tons. From 400 to 500 cycles per hour can be 
performed, with a die that will permit castings to be 
made at such a rate. The hydraulic ejector will 
operate and return the ejector pins in the die before 
the die plate can move. Heat control of the metal 
is provided by an electric indicating pyrometer, with 
thermo-couple set in the molten metal, while the 
burner, motor-driven blower, and proportioning valve 
work in conjunction with a thermostat controlled 
from the thermo-couple. 

Moulding machines in great variety of sizes and 
styles—as part of a comprehensive line of foundry 
equipment and appliances—made by the Tabor 
Manufacturing Company, of Philadelphia, include 
pneumatic jarr, squeeze, and roll-over types. From 
small many-purpose machines, suitable for small 
jobbing foundries, they range to many types of single- 
p machines, drawing patterns from flasks 
weighing 25 tons or more. In most of these an air 
pressure on oil system is used to roll the mould over, 
giving high speed under positive control, smooth- 





heat on the cores, are carried back through the heater 
and incinerated, thus reducing the fuel consumption 
to some extent. This recirculated air is vitalised 
by the automatic addition of a proportion of fresh 
air. The heater unit includes a gas burner, com- 
bustion chamber, fresh-air intake, and high-tem- 
perature fan, with water-cooled bearings. The fan is 
assembled on the rear head of the heater, and this 
head is removable without disturbing the ducts 
between the heater and oven. The travel of air 
through the mixing chamber is maintained at low 
pressure, and is effected on the suction principle. 

The Maehler ovens are built up of insulating 
material 4in. to 5in. thick, and formed in panels 
l5in. by 36in., having metal frames. At joints, 
allowing for e i recesses in the contact faces 
provide for the insertion of asbestos tongues }in. 
thick, which seal the joints, closing the space between 
the faces, and also preventing contact between the 
metal frames. Exterior steel angles at the joints, 
with asbestos gaskets between them, form attach- 
ments for tie rods. Door construction is similar to 
the wall panels, and either lift or swing doors may be 
used. The swing door has a }in. layer of asbestos 
between the insulating material and the steel frame, 
and projecting l}in. all round. As the door closes 
this projecting strip of asbestos seats against a similar 
strip attached to the door frame. In the lifting door, 
its frame is brought up tight against that of the door- 
way frame by means of double excentric latches. A 
special feature is that automatic door switches reduce 
the fuel supply tolowerthe fire when the doors are open. 

The recirculating air heater principle is used also 
in the ovens of the Carl-Meyer Corporation, of Cleve- 
land, Ohio, the heaters being external, and fired with 
gas or oil. Temperatures are regulated, indicated, 
and recorded by electrical instruments. Safety 





devices include pilots, air flow switches, automatic 

















Fic. 64—CORE OVEN HEATER—MAEHLER 


ness of action and freedom from jerky movements. 
Some of the machines are “‘ shockless,’’ in that their 
operation transmits no shock or jar to the founda- 
tions or the foundry fioor. 

The machine shown in Fig. 62 is a jarring, power 
roll-over and power pattern drawing machine, having 
roll-over plate, 36in. by 50in., and 15in. pattern 
draw made by the Tabor Manufacturing Co., 
Philadelphia. It is shown at work on filtering 
tray sections for the Standard Oil Company, produc- 
ing 100 drag moulds per eight-hour day. The drag 
flask is 22in. by 66in. by 10}in., weighing 1470 lb. 
About 900 Ib. of sand is required for each flask. The 
crew consists of three men at the machine (two men 
make flasks by hand), one man handling the moulds 
and one man setting cores. 


CORE OVENS AND ANNEALING OVENS. 


With core ovens—as with annealing ovens for 
malleable iron castings—a special objective is uniform 
distribution of temperature throughout the oven 
space, so that all cores—or castings—will be subject 
to the same treatment. This will result in fewer 
losses and less necessity of re-treating. Core ovens 
built of insulating material are being used exten- 
sively in place of the older type of brick construc- 
tion, the former giving in general better and quicker 
output at less cost. 

In the core ovens built by the Paul Maehler Com- 
pany, of Chicago, Illinois, the use of force convected 
heat enables the temperature to be equalised readily 
and also controlled easily, so as to assure a uniformly 
finished product. The heat—usually with a maxi- 
mum of 450 deg. Fah.—is produced from automatically 
controlled external heaters, by which the tempera- 
ture is maintained at the point for which the control 
is set. These heaters can be placed conveniently to 
conditions in the foundry, but in general they are 
mounted above the oven. A rear view of one of these 
heater units, with fan removed from its housing, is 
given in Fig. 64. In the installation of thirty-two 
Paul Maehler ovens at a large automobile factory, 
shown in Fig. 65, the heaters are arranged above the 
ovens, which are fitted with vertically sliding doors. 

The principle of operation is to furnish a great 
volume of rapidly moving air, properly controlled 
and constantly recirculated. By this recirculation 


the volatile elements resulting from the action of 





fuel shut-off valves, time delay relay, and electric 
ignition, to provide against hazards due to failure of 
fuel, air, or power supply. 

A core oven of this make at the foundry of one of 
the large automobile builders is 84ft. by 26ft., with a 
height of 15ft., and is served by a mono-rail conveyor, 
600ft. long, having core racks, 6ft. apart. The con- 
veyor is so designed as to provide for a long loading 
station parallel to one side of the oven, the core racks 
passing the core benches and core blowers placed 
along both sides of the conveyor. The loaded racks 
then rise 15ft. on an incline to enter the oven, through 
which they make five passes in 3} to 44 hours. They 
emerge at a height of 8ft., but rise again to the 15ft. 
elevation for the cooling period. Then the racks 
return to the lower level, and finally reach the driving 
end, where they are unloaded. 

Heating is on the direct air system, with oil burners 
using heavy oil, the oven temperature being main- 
tained at about 400deg. Fah. But natural gas, coal gas, 
coke, coal, electric, or steam heat may be applied 
to these ovens. 

As to economy and efficiency of oven heating, there 
is competition, of course, between the different 
methods, with rather wide claims in favour of gas. 
For coal-fired ovens there is the Whiting underfeed 
stoker, which is said to show a saving over gas and oil. 
It has thermostatic control, regulating the oven tem- 
perature within a range of 15 deg. A time clock 
shuts off the stoker at any set time, so that the tem- 
perature is raised gradually to the desired figure, 
and then maintained for a certain time, until the 
machine is stopped automatically to allow for 
cooling overnight. 

All the foregoing matter has reference to ovens 
of the usual horizontal type, but there are vertical 
ovens having endless chains carrying trays, on which 
the cores are loaded at the bottom of the ascending 
side and from which they are removed at the bottom 
of the descending side. 

In annealing ovens for malleable iron castings, 
an interesting development is the use at a large 
foundry of a radiant tube short-cycle gas-fired oven 
in which the complete annealing cycle is 30 hours, as 
compared with 60 hours formerly required in an oven 
of the tunnel type. This reduction is due to the fact 
that by the furnace design and mechanical control of 
temperature, the castings are protected from scaling 














and from carburising or decarburising by means of a 
reducing atmosphere, which makes it unnecessary 
to use and heat the ordinary annealing boxes and 
pots. The furnace is 115ft. by 20ft, over all, with 
four rows of trays, 100it. long, each operated by an 
intermittent hydraulic pusher. It is fired by trans- 
verse U tubes and W tubes, with low-pressure gas 
burners, producing long radiant flames inside the 
tubes, which are under slight suction or negative 
pressure, so that if there should be a leak the pro- 
ducts of combustion would not escape and spoil the 
reducing atmosphere of the oven. 

Castings are heated rapidly to 1500 deg. Fah., 
and then kept ut 1750 deg. to complete the primary 
stage of graphitisation ; they are then cooled rapidly 
to 1400 deg. and then at 6 deg. to 10 deg. per hour 
to below the critical temperature. An air lock prevents 
disturbance of interior atmosphere when the doors 
are and is charged with gas before each opening 
for entrance of a fresh set of castings. Each 
hydraulic feeder gives a stroke or push at intervals 
of forty minutes, which, with a thirty-hour annealing 
cycle, gives an output of 55 tons of castings daily. 
Under this system the castings represent 70 per cent. 
in weight of the total load, while when pots stacked 
on cars were used, the castings were only 25 per cent. 
of the load. 

In an oven of this type built for the Wagner 
Malleable Iron Company by the Surface Combustion 
Corporation, of Toledo, Ohio, which controls the 
patents, the size is 30ft. by 7ft., with hearth of alloy 
steel, roller rail construction, 25ft. long and 6ft. wide. 
The work is packed 18in. to 20in. high on flat trays 
linked together, so that they may be pulled or slid 
across the rollers on outside movable tables and roll 
into the oven. Transverse radiant tubes equipped 
with diffusion burners are located in the oven, W tubes 
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FIG. 65—INSTALLATION OF CORE OVENS—MAEHLER 
of the intermittent type—although the system 


has been applied also for continuous ovens—and 
by reason of the closeness of the tubes below and 
above the work, there is a very constant and uniform 
heat distribution. 

The same tubes are used for cooling the oven, 
which is accomplished by blowing air through the 
tubes. For operation it is equipped with the Leeds 
and Northrup temperature-control apparatus, and 
is worked on a forty-eight-hour cycle with an 18-ton 
charge, requiring eight hours to bring the temperature 
to 1700 deg. Fah., where it is held for fifteen to 
twenty hours. Then there is a rapid cooling to 
1400 deg. in 1} hours, after which the cooling proceeds 
at the rate of 10 deg. per hour. By means of a D.X 
gas unit there is control of the furnace atmosphere— 
that is, the CO and CO,. Asa result, there is an entire 
absence of scale on the surface of the castings and 
a very thin decarbonised rim, while the metal is of 
a high degree of machinability. This oven is fired 
with natural gas. 

In an electrically heated annealing oven, with 
hydraulic pusher system, the trays of castings go 
down on one side of the furnace, shift laterally and 
return along the other side. The travel is made in 
five hours, with only twelve minutes in the heating 
zone, which is kept at a temperature of 1500 deg. 
Fah. by pyrometer control. 


TRAMWAYS AND CONVEYORS. 


Monorail carriers or overhead tramways, with 
trollies operated by hand, by endless travelling chains, 
or by motor trollies, are used extensively in large 
and small foundries. They handle cupola charges, 
flasks, cores, moulds, castings, and pouring ladles, and 
vary in length from a few feet to several hundred 
feet. In the industrial monorail system of the 
Louden Machinery Company, of Fairfield, Iowa, 
the runway is made of rolled steel joists of special 
section, 6}in. deep, having one flange 2in. and the 
other 3}in. wide. At the electric furnace foundry 
of the De Laval Separator Company, a section of 
the runway in front of the furnace is made to move 
vertically in guides, so as to lower the ladle to the 
furnace spout and so avoid interference with the 
electrodes when the furnace is tilted. This vertical 
movement is controlled by electrically operated limit 
switches. i 
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The Louden equipment at a malleable iron foundry 
is shown in Fig. 66. When a car of castings is pulled 
from the annealing oven it is set on the unloading 
track, as at the lower left in this view. The annealing 
pots are picked up by an electric hoist, and the view 
shows one of these being emptied. A mechanical 
device carries them and holds them while the 
bottoms are dropped, so that the castings and grit 
are dumped on to a separator or agitator, the grit 





as that of the pouring unit. Push-button control 
may be provided at different points, either for 
emergency or for regular operation. 

A double-rail runway is used in the overhead 
tramway system of the Link-Belt Company, of 
Chicago. There are two light flange rails on which 


travel two-wheel trolleys having projections which 
engage a travelling steel chain under and between 
the rails. In an application to an annealing oven, the 





car has a single axle with two wheels,- while for 
heavier loads two-axle four-wheel cars are used. 

An example of intermittent conveyors is one made 
by this same* company for handling sand. It con- 
sists of a pair of parallel bars connected at intervals 
by cross bars, to each of which is hinged a steel flight 
or plate, the plates hanging in a trough of steel or 
concrete. These plates can swing forward to an 
angle of 60 deg. or 90 deg., but cannot swing ‘ack- 





FiG. 66—OVERHEAD TRAMWAY—LOUDEN 


falling through to a hopper, to be carried back to 
the bins by vacuum pipes. The castings are carried 
forward to the tub on the monorail system, the track 
being sloped forward so that when the tub is full 
it rolls forward by gravity to engage a travelling 
chain which pulls the trolly and tub up an incline 
to the tumbling and sorting gallery. The empty 
tubs are returned to the loading point. Loads up 
to 2} tons are carried by these monorails. 

In the handling of ladles for pouring moulds, 
either on the stationary or continuous pouring 
system, the use of overhead tramways is of great 
advantage, as one man can readily handle a ladle 
with 500 lb. to 1000 Ib. of metal. At the left in 
Fig. 67, the man is pouring from a 600 Ib. ladle, 
which is carried by an overhead trolley. It is raised 
and lowered by means of the hand wheel and is 
tilted by means of gearing. This apparatus complete, 
including ladles, was furnished by the Modern 
Equipment Company, of Port Washington, Wis- 
consin. This same company furnished the equipment 
shown at the right in Fig. 67, where a covered and 
insulated ladle of 1000 Ib. capacity on the tramway is 
charging a smaller pouring ladle suspended from a 
travelling crane. Each is handled by one man. At 
a foundry making long castings, two men handle 
a long Il-ton ladle having four spouts, and sus- 
pended from a Louden mono-rail system. 

Motor-driven trolleys are used where loads are 
heavy or faster movement is necessary, or where 
obstructions or track height restrict the easy opera- 
tion of push trolleys and also where rapid movement 
is needed for large production output. They may be 
controlled from the floor by cords attached to the 
operating levers or by remote-control push-button 
devices ; less frequently by a man riding in a cab 
on the motor trolley. For continuous operation, as 
at annealing ovens, travelling chains may operate 
the trolleys. 

In the various tramway systems, each has its 
special features, and each includes such track acces- 
sories as switches to diverging routes, crossovers, 
turntables, transfer bridges, moving sections which 
slide vertically or laterally, and hinged sections which 
can have one end raised or lowered to form an 
incline from the track level to the floor or to a second 
track at a higher level. In some makes light rolled 
joists or light flange rails form the runway or track, 
while others have special rolled sections, as in the 
Louden system already described. In that of the 
Cleveland Crane and Engineering Company, of Cleve- 
land, the section is somewhat like a bulb tee, with a 
small square head for attachment of the suspenders 
from roof framing, and a wide bottom flange which is 
thickened along the edges to form a path for the trolley 
wheels. This shape was designed as the result of the 
bending of flanges of ordinary joists under the con- 
tinual rolling action of wheels. In one of its applica- 
tions, a 2-ton ladle is handled from the cupola and 
poured by one man, operating push-button controls, 
the moulds travelling on a conveyor at the same speed 





suspended cars are hooked to the trolleys at the driv- 
ing end of the chain, are carried up an incline inte the 
oven, make a circuit of the oven, then descend to a 
cooling section of the line, and are removed as they 
reach the driving end again. 

Conveyors—continuous and intermittent, hori- 
zontal, vertical, and inclined—are of infinite variety, 
adapted to various purposes and special require- 
ments. Belts, rollers, chains, bucket belts, trays, 
pans, slats, scrapers, buckets, and continuous steel 





Fic, 68—SAND BLAST CABINET—AMERICAN FOUNDRY 


troughs are among the numerous varieties, composed 
of leather, fabric, and metal. Several applications 
are described in the course of these articles. 

In the mould conveyor of a continuous pouring 
system made by the C. O. Bartlett and Snow Com- 
pany, of Cleveland, Ohio, little cars attached to a pair 
of endless chains support deck plates which form an 
endless platform. The ends of the plates are shaped 
to allow of rounding the turns of the conveyor, and 
have their sides projecting downward to prevent 





sand from getting on the rails. For light work, each 
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ward. The bars are supported at intervals of 8ft. 
to 12ft. by carriages riding on side rails. At each 
forward stroke, the flights push the sand along the 
trough, but on the return stroke they swing up and 
ride back on the sand, dropping to the vertical 
position again behind the mounds of sand. These 
conveyors have advantages in handling hot sand at 
shake-outs, tending to cool the sand and break up 


lumps. ‘ 
FETTLING. 

For cleaning the castings from sand, dirt, and 
scale, the usual method is the sand blast, operated 
by compressed air. For large castings this is done in 
a blast room the size of which depends on the character 
of the work to be cleaned and the method of handling 
the castings, whether by rail trolley, overhead tram- 
way, or turntable. Large and heavy castings may 
be carried on a truck or trolley on rails which extend 
into the room, the floor of both room and trolley being 
a grating composed of iron flat bars on edge, allow- 
ing the sand and dirt to fall through into a hopper, 
with down-draught ventilation. With castings of 
smaller sizes, the room may be served by a hori- 
zontal turntable, 6ft. in diameter, at convenient 
height ; half of the table extends outside the room for 
loading and unloading. In some cases a mono-rail 
overhead tramway extends through the room by a 
slot in the roof, the castings being suspended by a 
swivel hook so that the operator can turn them easily. 

In the blast rooms of the Ruemelin Manufacturing 
Company, of Milwaukee, with sizes 8ft. by 8ft. to 
10ft. by 12ft., and 7ft. 6in. high, the walls are of #in. 
steel plate on channel and angle iron framing, with 
large doors sealed dust-tight by gaskets or packing 
of india-rubber tubing. Clean air inlets and lamp 
attachments are provided in housings above the roof, 
with no projection inside. The lamps have 10in. 
reflectors and are protected by steel screens and panes 
of heat-resisting glass, set flush with the roof plating. 
Sand-laden air is removed by a strong down draught 
introduced through wall ducts and passing through the 
floor grating to the sand hopper. A screw conveyor 
in the hopper feeds the sand to a vertical belt and 
bucket conveyor, which returns it to the sand bin 
supplying the blast. 

For blast rooms operated from the outside, the 
Reumelin equipment includes a chamber with 
a vertically sliding panel, giving a blasting range 
of 6ft. 3in. horizontal and 4ft. 3in. vertical, so that 
steel sheets and other flat pieces can be handled. 

For a variety of purposes sand-blast cabinets 
are used, having renewable steel liners and dust-tight 
swinging doors. A slit rubber apron or curtain enables 
the operator to direct the blast-gun freely, and the 
work in the well-lighted chamber is visible through 
a glass panel. The grated floor may have a revolving 
table operated by a hand wheel on the outside. 
Another design has two holes in the door to which are 
attached the gauntlets of rubber gloves, so that the 
operator’s hands are inside the chamber. A cabinet 
with a blast chamber 48in. by 30in. and 5ft. 6in. 
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panel of the well-illuminated blast chamber. In 
Fig. 69 is shown a ‘‘Tum-Blast Wheelabrator,” 
or cleaner of the tumbler type, castings being charged 
from the loader bucket travelling on curved guides. 
Above the machine are: the blast pipe and exhaust 


high, would have a fan motor of } H.P. For anozzle| of the used sand to the bin. Pressures vary from 
with }in, orifice, at 50 lb. and 100 lb. pressure, the | 5lb. to 100 lb., and either sand or steel abrasive may 
air compressor would furnish 20 and 35 cubie feet of | be used. 

air with 200 lb. of sand per hour, requiring 2 to 6 H.P. There are many blast systems using compressed 
For a fin. blast and the same pressures, 77 or 135 | air, but the ‘‘ Wheelabrator,’’ made by the American 





FIG. 69—CENTRIFUGAL SAND BLASTING MACHINE—AMERICAN FOUNDRY 


cubic feet of air would be required, with 900 Ib. of 
sand per hour, and an 8 to 20 H.P. fan motor. 

For cleaning large quantities of small and medium- 
sized castings, a sand-blast machine of the barrel 
type is made by the Tabor Manufacturing Company, 
of Philadelphia. The sand blast enters through both 
heads of the cylindrical barre], and falls through the 
perforated shell into a hopper from which it is fed 
to a sereen before being returned to the sand bin. 
An exhaust duct removes the dirty air. The barrel 


Foundry Company, at Mishawaka, Indiana, uses 
centrifugal force, with metal shot and grit delivered 
in a stream that is adjustable in width from I0in. to 
30in. Its direction can be controlled, to throw 
upward, downward, or to either side. It is claimed 
that a machine with 15 H.P. motor can do more 
effective work than an air blast with 100 H.P., while 
the abrasive is thrown with greater force and work 
is done in less time. 





While the four machines of this company’s make, 





FiG. 71—BLASTING MACHINE FOR CAST RING GEARS—AMERICAN FOUNDRY 


makes 3 r.p.m.—--too slow for damage to the castings 
—and the heads are inclined so as to cause the castings 
to roll sideways and thus present all sides to the blast. 
When the charge has been cleaned, the shutting off 
of the blast automatically opens a valve for return 


which are shown in Figs. 68 to 71, are all of the 
centrifugal blast type, they represent different forms 
of machines as used also with compressed air blast. 
Thus, in Fig. 68, is a cabinet machine, operated from 
the outside, the work being visible through the glass 


FiG. 70—-MULTIPLE ROTARY TABLE 








BLASTER—AMERICAN FOUNDRY 
duct. A smaller machine, or cabinet, without the 
loader, serves for cleaning small quantities of light or 
intricate castings. 

For work that would be scratched or injured in 
a tumbler, and is cleaned on tables, there is the multi- 
rotary table, Fig. 70. The revolving table has’ part 
of its area outside the blast chamber, for placing 
and removing the work. On the main table are 
several small indiarubber-covered tables, each of 
which revolves, and each of which travels in a straight 
line for about 6ft. directly under the blast, so the 
casting on it gets the full effective blasting range of 
the abrasive. The speed of main and individual 
tables can be varied independently. Slit leather 
curtains are fitted to the entrance and exit openings. 
From the vertical elevating conveyor in the rear 
the abrasive flows by gravity to the blast wheel, 
the top of the housing of which is visible. Another 
form of this multi-rotary table machine—in Fig. 71 
—is designed specially for cleaning cast ring gears. 

A water tumbling barrel for cleaning and polish- 
ing small castings, using leather or wood blocks with 
the charge, is made by the Tabor Company. The 
barrel, lined with 3in. end-grain maple, has clear 
inside dimensions 22in. by 24in., and is driven at 
30 revolutions per minute by an electric motor of 
3 H.P., directly connected or geared. A stream of 
water passes through the barrel, which is mounted over 
a tank and has under it a pan into which the cleaned 
castings are dropped from a door in the shell. 

To promote efficient work and to provide healthy 
and comfortable working conditions for the men, 
there is a rapidly increasing expansion of the use of 
dust-removal or air-cleaning systems in foundries 
to handle the dust and dirt from shake-outs, core 
grinders, air-blast cleaning rooms, tumbling barrels, 
and other operations. In most of these systems the 
principle is the passage of the air through long 
vertical tubes or bags of filter cloth, the dust being 
collected on the inside while the air passes through the 
cloth. The tubes are shaken periodically by 
mechanical means, jarring the collected sand loose, 
to fall into a hopper or bin. The various systems 
differ, of course, in details and in mechanical appli- 
ances for operation, 


LADLES, FLASK FILLERS, SHAKE-OUTS. 


Ladles handled by overhead travelling cranes and 
overhead tramways and poured by hand range from 
300 Ib. to 3000 Ib. in capacity. Geared ladles, from 
1000 Ib. to 30 tons or more. In the helical worm 
geared crane ladles made by the Whiting Corporation, 
of Harvey, Illinois, those of 400lb. capacity are 
20}in. diameter at top, 18in. at bottom, and 20}in. 
deep ; the 30-ton ladles are 7ft. 2in. and 6ft. 5in. in 
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top and bottom diameter and 6ft. deep. A V-bail 
is used on the smaller ladles, but those over 4ft. 
diameter have a square bail consisting of a pair of 
channels for the head beam, riveted to two uprights 
which have forged stirrups or eyes to engage the 
trunnions. Steel trunnions are welded to cast steel 
bases riveted to the ladle. Ball or roller bearings are 
used on large ladles. 

A recent development in Whiting ladles is a 





In the Whiting gear-operated ladles, there are 
helical worm gears and ball bearings, with automatic 
safety brakes and forced lubrication. Whether full or 
empty, the ladle remains in any position to which it is 
adjusted by a hand wheel. Turning this wheel in either 
direction also energises a pump which forces oil to the 
gears and bearings. As the gearing is a self-contained 


unit mounted on the trunnion, it is not affected by 
any distortion of the ladle bowl or the bail. 





FiG. 72—PIVOTED BOOM FLASK FILLER—BARTLETT AND SNOW 


cylindrical mixing ladle for grey iron foundries. 
One such foundry, making castings of thin section, 
has a 6-ton horizontal ladle ; iron is tapped from the 
cupola continuously at the rate of 5} tons hourly, 
and ** Purite ” is added in the ladle, producing clean 
and desulphurised iron of ample temperature for 
pouring thin sections. The rapid development of con- 
tinuous pouring foundries has increased the use of 
covered reservoir ladles, circular or elliptical. Large 
ones, of 12 or 15 tons capacity, have motor-operated 
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gearing. Bottom tap or “ teapot ’’ top spout may be 
used. An insulated covered ladle made by the 
Modern Equipment Company, of Port Washington, 
Wisconsin, has the usual interior lining of firebrick 
blocks, readily renewable, and an outer covering of 
insulating material protected by a light shell of steel, 
the top of which is bent inward and welded to the 
ladle bowl. Hand-operated gearing opens and closes 
the cover by toggle mechanism and also tilts the 
ladle for pouring. 








Flasks of alloy steel are used extensively. In those 
made by the Truscon Steel Company, of Youngstown, 
Ohio, each cope, drag, and cheek is in one piece, with 
brackets or handles riveted or welded. They are 
deeply corrugated horizontally, the flanges and ribs 
being designed to facilitate the moulder’s work. The 
flange on the bottom or the parting line is turned 
inward as a shelf to support the sand, while that at 
the top or filling side is turned outwards so as not to 
hinder the filling or shaking out of the sand. In the 
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same way the corrugated ribs have the upper slope 
steep, to facilitate filling and shaking out, while the 
lower side is comparatively flat, so as to hold the 
sand in place as the pattern is drawn out. Flasks 
of a special alloy, made by the American Foundry 
Equipment Company, of Mishawaka, Indiana, are 
of a special alloy, said to be 30 per cent. lighter than 
aluminium, but of higher tensile strength. 

Flask filling machines relieve the moulder of heavy 
shovelling and enable him to distribute the sand 


evenly in a large flask. As made in a variety of 
forms and sizes by C. O. Bartlett and Snow Com- 
pany, of Cleveland, Ohio, they are of two classes— 
swivel and stationary. Of the former, the commonest 
design consists of an inclined belt conveyor mounted 
on a swinging boom or jib and discharging into the 
head of a spout hanging over the flask. Two or three 
moulds can be made in the area covered by the swing 
of the boom, the flasks being filled, poured, taken to 
the shake-out, emptied and returned in continual 
succession. A pivoted boom flask filler of the C. O. 
Bartlett and Snow Company, in the foundry of a 
locomotive works, is shown in Fig. 72. 

A simpler design has a vertical bucket-belt con- 
veyor on a fixed frame discharging into the funnel 
top of a long suspended spout, which the moulder 
swings to and fro to distribute the sand in the flask. 
In some such machines the sand is thrown forcibly 
into the flask, so that little ramming is required. The 
boot or hopper of the flask filler conveyor may be 
supplied from a crane bucket or a conveyor. 

Stationary flask fillers consist of an overhead bin, 
with apron and chute. They are placed usually in 
series under a distributing belt which supplies the 
bins. If placed singly about the foundry floor they 
may be supplied with sand by a travelling crane. For 
large or long flasks two bins and feeders may serve 
each flask, or a single bin may have two or three 
feeders and aprons. For very long flasks the chutes 
can be equipped with deflecting plates, which spread 
the sand over a wide path and thus reduce the manua! 
work to a minimum. 

For emptying the flasks a simple shake-out is a 
steel grating set in the floor or at a convenient height 
for removing the casting and shaking out the sand. 
This is for flasks that can be emptied by dropping 
them on the grating. The openings are l}in. to 2}in. 
square, according to the size of flask. For foundries 
with continuous production of small parts a heavy 
wire netting, grating, or perforated plate is mounted 
on @ vibrating frame, 3ft. to 9ft. square. For larger 
work vibrating tables are used, consisting of a grating 
hinged at one end and having the other end resting 
on motor-driven cams, which cause a severe bumping 
and vibrating effect. 

With very large and heavy work vibrating bail 
shake-outs are used. In that of the Bartlett and Snow 
Company the top member and hoisting unit are 
supported by a vertical frame. Side arms hanging 
‘down to engage lugs on the flask are fitted with 
pneumatic vibrators that give a jarring and shaking 
movement that is sufficient to free the flask of sand 
and eliminates the time loss and damage incurred 
by the use of bars and mauls to dislodge the sand. 
In the pail shake-out of the Stoney Foundry and 
Equipment Company, of Cleveland, Ohio, for very 





heavy work the vibrators may be fitted in housings 


PLAN OF CONTINUOUS FOUNDRY 


Future Pouring Platform. 

Future Mould Conyeyor. 

Future Cross Conveyor. 

Future Distributing Belt Conveyor. 
Apron Feeder Conveyor. 

Steel Grating under Moulding Machines. 
Spilled Sand Conveyor. 

Ram 


Cupolas. 
:. Future Moulders’ Supply Hoppers. 


PS Fae ap os 


for attaching chain slings from the overhead beam, 
or the slings may be attached directly to the crane, 
thus eliminating the beam. 

Large moulds may be pushed off continuous mould 
conveyors at the skake-out by a pneumatic ram, 
consisting of a horizontal cylinder with pusher head 
on its piston-rod. The mould is pushed on to an 
inclined vibrating shake-out table, beyond which the 
hot casting slides on to a conveyor for cooling. An 





alternative device, also made by the Bartlett and Snow 
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the shake-out table. The hooked lead of the piston- 
rod slides on a guide above the conveyor, and the 
mould is pulled from the conveyor to the shake-out 
table. 

Tn all these shake-outs the sand usually falls into 
a pit with vibrating screens and a conveyor forming 
parts of a sand reclamation system. 

Core knock-outs are of various forms. The Stoney 
machine consists of a pneumatic cylinder with a spring 
head on the piston-rod, and opposite it a fixed block 
with similar head. When the casting is clamped 
between the heads the powerful vibration quickly 








Company, has a pneumatic cylinder mounted over 





and equipment were installed, all complete, by the 
Chain Belt Company, of Milwaukee, Wisconsin. 
The foundry provides a large output from a small 
space, and handles a large quantity of sand as com- 
pared with the tonnage of castings. Under the 
continuous system there is an ‘output capacity of 
some 9600 castings from an eight-hour shift. 

A diagrammatic plan of the foundry, which is 
560ft. by 120ft., is given in Fig. 73. From the cupolas 
at the left, the metal flows through a pouring spout 
which charges hand ladles suspended on the monorail 
tramway loop A; this carries them to the pouring 
zone, A special feature is that the ladle men walk 
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jars the core loose. It is stated that in one foundry 
the installation of a single core knock-out machine 
enabled the night knock-out crew to be reduced from 
eighteen men to three men. 
For cooling castings the Bartlett and Snow Com- 

_ pany, of Cleveland, Ohio, has a steel cylinder set at a 
slight inclination, much like a kiln, and revolving: 
slowly on supporting rollers. A conveyor delivers the 
hot castings into the upper end of the cylinder, which 
is lined with wearing plates, and they slide slowly 
along its length, against a strong current of air from 
afan. At the lower end they are discharged to a bin 
or a conveyor. This equipment varies according to 
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the tonnage to be handled hourly, but plants now in 
operation have cylinders from 3ft. to 6ft. in diameter 
and 20ft. to 50ft. in length. 


CONTINUOUS FOUNDRIES. 


The system of continuous moulding ‘and pour- 
ing, first used by the foundries of automobile manu- 
facturers, is now being used in many general foundries. 
It has been considered as applicable only for large 
outputs of similar castings, but is now claimed as 
being economically available for an output as low 
as 25 tons per day. Several firms make complete 
installations for this method of operation, and some 
examples by the Link Belt Company, of Chicago, 
were described in THE ENGINEER of December 11th, 
1936, page 639. 

A foundry exemplifying the equipment and methods 
used in the continuous system is that of the Elmira 
Foundry Company, which produces small grey iron 


 strae. 





TINUOUS CASTING—CHAIN BELT 


up a low ramp to a travelling platform B, which 
travels at the same speed as the mould conveyor C ; 
the men with empty ladles return to the floor by a 
second ramp. Completed moulds at the moulding 
benches are placed on the conveyor C, and weights 
are put on top while the moulds are moving along to 
the pouring platform. This conveyor, of the endless 
chain type, is 450ft. long, made up of steel plates 
travelling on rollers. At a short distance beyond the 
platform the weights are removed from the moulds 
and placed on a roller conveyor Z for return to the 
point where they are again placed on other moulds. 
The conveyor C passes from the pouring room into 
the open air, and then loops back, so that fumes 
are largely discharged and dispersed in the open. 

At the return loop of this conveyor, at the right 
of the drawing, is a mechanical vibrating shake- 
out D, the empty flasks being put back on the con- 
veyor for return to a position near the moulding 
benches, where they are set on tables for use as 
needed. Hot castings removed at the shake-out are 
placed on a series of steel apron conveyors E for 
cooling. The last of these conveyors is 300ft. long, 
with 200ft. in the open air, so that when the castings 
reach the cleaning room at the left they are cool 








As to the equipment for continuous handling of the 
moulding sand, Fig. 73, this has a capacity of 60 tons 
per hour, and the sand makes a circuit of the system in 
one hour. Hot sand from the hopper under the 
vibrating shake-out D is carried by the conveyor F 
and vertical conveyor G to the vibrating screen H. 
Here sprues and other large metal pieces removed are 
discharged through the tailings spout I, while the 
sand falls to a 60-ton storage bin J. From this bin 
it is fed by an apron conveyor to the belt conveyor 
of the magnetic separator K, where any remaining 
small particles of metal are removed at the head 
pulley, the clean sand going to the pug-mill mixer L 
for tempering. It is then carried by the vertical 
conveyor M to the conditioner N, which has been 
described. 

From this apparatus the sand is fed by regulating 
gates to the distributing belt O. Adjustable ploughs 
P feed the sand from the belt to the moulders’ supply 
hoppers Q, which are of 1l-ton capacity. There are 
twenty of these hoppers and moulding benches in a 
row. Excess sand and spilled sand from the benches 
falls through gratings R upon a conveyor 8S, which 
also receives excess sand not. ploughed from the 
distributing belt O, the sand falling through the 
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spout or chute T. All this sand is delivered to the 
hopper beneath the shake-out at E to be passed 
through the conditioning process. 

In the photograph, reproduced in Fig. 76, the shake- 
out D and sand elevator G are at the left, by the flight 
of steps which crosses the mould conveyorC. Further 
to the leftis the conveyor E forthe hot castings. Above 
the shake-out is the sand conditioner N feeding the 
distributing belt conveyor O, which supplies the 
hoppers Q at the moulding benches. 


INSTRUMENTS AND CONTROLS. 


Scientific operation of modern foundries necessarily 





enough to be handled. In the photograph, reproduced 


in Fig. 74,is shown the vibrating shake-out D, in rear of 
which is the mould conveyor C, and also a vertical con- 
veyor G for carrying the sand to the conditioning plant. 
At the left are two sections of the conveyor E for 





castings—averaging 3 lb. in weight—for motors used 
in refrigerating and washing machines. Its machinery 





carrying away the hot castings. 








leads to the introduction of a variety of instruments of 





FIG. 76-CONTINUOUS FOUNDRY EQUIPMENT—CHAIN BELT 


precision and devices to substitute for rule-of-thumb 
methods. Sand being so important a factor in the 
economical production of good castings, it naturally 
receives extensive study as to its quality and the 
properties required for foundry work. One firm alone, 
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the Harry W. Dietert Company, of Detroit, manu- 
factures a score of instruments for sand testing and 
control. These include sand samplers, laboratory 
balances for weighing samples, moisture indicators, 
sand rammers, deformation tester, permeability 
meters, tensile and compression strength testers, 
shear testers, sand and clay washers, testing ovens, 
core strength and hardness testers, flowability testers, 
&c. A few of these instruments are shown in Fig. 78, 
with a typical strength testing machine in Fig. 77. 
This machine is-about 2ft. long and weighs 5 lb. 
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only of convenient shape, but forms a protection for 
the enclosed apparatus. This head and its extension 
tube are of aluminium, followed by a flexible arm 
which ends in a connecting head for the thermo- 
couple. An optical pyrometer made by the 
Leeds and Northrup Company, of Philadelphia and 
Chicago, is used in a number of foundries. A tungsten 
lamp filament placed behind the lens receives current 
from a small battery, and by means of a rheostat 
the current is adjusted until the brightness of the 
filament is the same as that of the object. The tem- 
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Such machines are used for tests of compression, 
tension and shear. The heavy base carries a pendulum 
swinging on ball bearings, and also an arm to which 
suitable testing heads are fitted. 

The same company’s mould hardness tester, Fig. 75, 
is about the size of a watch, and can be carried by the 
foreman. When the projecting ball stud at the bottom 
is pressed against the mould surface, the degree of 
hardness is shown on the dial. The ball point has a 
definite spring load, and the reading will not be 
affected by excessive pressure while the test is being 
made. The range of hardness is from 20 for very soft 
rammed to 85 for very hard rammed moulds. The 
moisture teller, Fig. 78, will dry a 50-gramme sample 
in 45 sec.; it is about 12}in. high. In the sand 
rammer, Fig. 78, a weight-raising device controls the 
ramming operation and eliminates the variables of 
hand ramming. Its height is 25in. 

For indicating the temperature of molten metal 
the Tamms Silica Company, of Chicago, has developed 
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FIG. 79—-PYROMETER FOR MOLTEN METAL—TAMMS 


the ‘‘ Pyramid Pyrometer,” Fig. 79. By means of 
an adjustment on the face of the dial the instrument 
is kept in proper calibration, being reset to room tem- 
perature whenever required. Its flexible end is adjust- 
able within 180 deg., and the pistol grip handle is not 
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MOISTURE TELLER 


perature is then indicated on the scale. The machine 
is portable, the battery, rheostat, and milliammeter 
being enclosed in a case to be slung over the shoulder. 

A carbon determinator with which an accurate 
determination can be made in two minutes is in use 
at several foundries and is a speciality of the Labora- 
tory Equipment Corporation, of St. Joseph, Michigan. 
Its purpose is to measure the volume of products of 





combustion before and after carbon dioxide has been 


titration method in which difficulties which formerly 
caused uncontrollable variations have been over- 
come. From a sample burned in the furnace of the 
instrument the products of combustion are led to a 
heating chamber, the gases being run through a 
solution of hydrogen peroxide and sodium hydroxide. 
When titrated with a solution of sulphuric acid 
the sulphur percentage is read from a calibrated 
burette. ; 

In a cupola control system developed by the 
Edwin 8. Carman Company, of Cleveland, Ohio, 
the company’s engineers make tests to determine 
the amount of coke and air that will produce the 
temperature for most effective combustion fer the 
particular cupola and class of work. This factor 
is then so regulated by a control gauge as to maintain 
the desired result, regardless of weather or climatic 
changes and other variables. From winter to summer 
there may be a change of some 25 per cent. in the 
amount of air required; by changing the blast to 
compensate for daily weather variations, the cupola 
is controlled and uniform melting is assured. After 
study of the cupola operation the control gauge is 
adjusted for the blower and combustion efficiencies. 
This gauge is set daily to compensate for atmospheric 
changes. 

Automatic control of temperature in annealing 
ovens is accomplished by numerous devices and 
instruments, which may also indicate—and perhaps 
record—the temperature. In a radiant-tube type 
of oven built by the Surface Combustion Company 
for the Wagner Malleable Iron Company, at Decatur, 
Illinois, which has been mentioned already, the 
temperature is controlled by Leeds and Northrup 
apparatus installed by the Leeds and Northrup 
Company, of Chicago. Operating on a forty-eight- 
hour cycle with an 18-ton charge, the oven is brought 
up to 1700 deg. Fah. in eight hours ; this is held for 
fifteen to twenty hours, then cooled rapidly to 
1400 deg. in 14 hours, and then cooled at the rate of 
10 deg. per hour. In addition to this, a gas unit 
is used to control the CO and CO, of the oven 
atmosphere. 

Another of the many control devices for gas-fired 
ovens is the Pyrotrol, made by the Bristol Company, 
of Waterbury, Connecticut. Its main function is 
to protect the oven and prevent explosion in the 
event of failure of the pilot light, either in starting 
the heater or while the heater is in operation. For 
lighting up, the operator merely pushes a button, and 
the actual lighting up process is accomplished by 
the device. Where it is desirable to clear the heater 
of accumulated gases before igniting the pilot, a 
time delay is used so that the Pyrotrol will not start 
its series of operations until after a predetermined 
purging period, thus preventing the possibility of 
explosion due to gas accumulation. The same com- 
pany makes the Pyromaster, employing the potentio- 








Fic. 80—-FOUNDRY DusT COLLECTOR—DRACCO 


absorbed, the difference in value being shown on a 
scale as the percentage of carbon in the sample. Its 
use is preceded by an oxygen purifying outfit to 
remove moisture, carbon, and sulphur oxides, which 
if entering into the combustion would cause error 
in the reading. It thus serves as an oxygen flow 
indicator. The furnace used with the determinator 
is a horizontal cylinder, 9in. by 9in., with double 
heads and a heating element enclosed in a highly 
refractory tube. It is operated in the secondary 
circuit of a one-step-down transformer, this side 
delivering 15 volts and 40 amperes, while the primary 
side may be 110-220 or 220-440 volts A.C. 

A recent development by the same company is a 
sulphur determinator, employing a combustion- 
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meter method of measuring thermo-couple electro- 
motive force in terms of temperature. 


AIR CONDITIONING IN FOUNDRIES. 


Typical of filter tube systems of air conditioning 
is the multi-bag dust filter of the Dracco Corpora- 
tion, of Cleveland, Ohio, as shown by the sectional 
elevation in Fig. 80. The tubes, in sets of three, 
are suspended from bars in the filter chamber of the 
steel housing, this chamber being Llit. high. They 
are given a rapid up and down motion which jars 
loose the dust .on the inside of the tube wall. 

A current of air allows the heavier particles to 
settle, while the finer dust passes up into the 
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filter tubes on the walls, the air passing through 
the cloth and to an _ outlet chamber’ con- 
nected with a fan. In Fig. 82 is shown a 


battery of seven Dracco air filters, designed to 
handle 250,000 cubic feet of air per minute, and 
mounted on the roof of a factory. 

In the “ Dustube”’ system collection 


of dust 


or removal, which is a specialty of the American 


At intervals the fan is stopped automatically 
and the tubes are shaken by mechanism operating 
the members to which their hooks are attached. 

Of other makes of bag type air filters or dust control 
system, that of the Ruemelin Manufacturing Com- 
pany, of Milwaukee, is made in units of 915, 1375, and 
1830 square feet of cloth area, based on a ratio of 
3 cubic feet per minute per square foot of cloth. 
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Foundry Equipment Company, of Mishawaka, 
Indiana, long tubes of woven fabric—specially made 
to suit the character of dust to be handled—are 
hung from suspension members in the steel housing 
shown in Fig. 85. The tubes are 5in. in diameter 
and 7ft. 6in. long, having the open bottom clamped 
over a ferrule or upstanding flange around a Sin. 


150 Cu. Ft. Capacity 
Per Bubble Cap 
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The Whiting Corporation, of Harvey, Lllinois, uses 
4in. cloth tubes, 7ft. 3in. long, arranged in 


units of 77 or 144 tubes, having a net effective 
cloth area of 500 or 1000 square feet respectively. 
Sereens of specially woven cloth, instead of cloth 
tubes, are used in the dust collectors of the Tabor 
Manufacturing Company, of Philadelphia. These 
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hole in the bottom plate, while the closed top is 
held by a hook attached to an overhead shaker 
frame. All parts are accessible from an interior 
central walkway for inspection, repair, and renewal. 
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FIG. 84—SLUDGE DE-WATERING EQUIPMENT 
—SCHNEIBLE 


Dusty air entering at the side of the housing 
passes down to a bottom or expansion chamber 
where baffles and reduced velocity cause the heavier 


screens are mounted in a rectangular steel housing 
with a conical bottom. 

Different from these dust collecting systems is a 
multi-wash method of cleaning air from dust, dirt, 
and fumes, developed by the Claude B. Schneible 
Company, of Chicago, and used in foundries to deal 
with air from shake-outs, sand blasts, tumbling mills, 
core grinders, and sand preparation plants. As 
shown by the sectional view in Fig. 81, the air 
washer consists of a series of horizontal diaphragms 
mounted in a vertical cylindrical shell or housing, 
which is made of copper-bearing steel. Each dia- 
phragm is made up of a disc, a shelf, and a set of 
curved vertical vanes. Above the top diaphragm is 
the water inlet, spraying water over the full area of 
the cylinder, and above this again is a separator 
diaphragm, very similar to the others, and designed 
to remove entrained moisture before the air escapes 
to the outlet, where it passes through a fan. 

At the bottom of the shell is a cylindrical chamber 
having baffles and a side inlet for the dirty air. Here 
the loss of velocity and the position of the baffles cause 
the heavier dirt to settle and collect in the conical 
bottom, together with the finer dirt washed down 
from the vanes and impingement plates. The dirty 
air passing upward is given a rapid rotary motion by 
the curved vanes, and imparts this to the falling 
water, throwing it over the discs and vanes and the 
interior surface of the shell. The violent whirling 
action carries the water off the interior obstructions 
in the form of a fine spray. This traps the dust 
particles rising in the air current, and carries them 
down to the conical hopper or sludge pit. A Schneible 
installation is shown in Fig. 86. . 

The Schneible equipment includes apparatus for 
dewatering the sludge that collects in the air washer. 
The dirty water enters the top of a circular tank 
through a baffle chamber which prevents disturbance, 
and the low velocity allows complete precipitation of 
the solids in the area around a multi-louvre cone in 
the centre of the tank, as shown in Fig. 84. 





particles to settle and fall into a conical hopper. 


A froth flotation air washer and dust collection 





system is made by the Bartlett and Snow Company, 
of Cleveland, for treating dusty air drawn through 
ducts from hoods over shake-outs, screens, &c. The 
air enters a chamber in which it passes through a fine 
spray or mist formed either by spray nozzles or a 
swiftly revolving wheel. Through the roof of this 
chamber the air passes—-as shown in Fig. 83—through 
6in. pipes covered by caps, whose lower ends dip 
below a layer of water, forming a water seal. The 
air from the pipes passes down into the water and 
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rises through it and through a layer of oily medium, 
which forms a froth. Still flowing upward, the air 
is intercepted again by concave impingement plates, 
from under the edges of which it escapes into the 
upper collecting chamber. The larger and heavier 
particles are removed in the spray or in the water, 
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while fines are caught in the oily foam and froth. 
The efficiency is said to be 99-8 per cent. by weight 
of the solid matter in the air, while a supply of the 
frothing agent sufficient for ten hours’ operation of a 
plant of 10,000 cubic feet capacity costs only about 8d. 




















May 28, 1937 FOUNDRY EQUIPMENT 





The Engineer—xxvii 








Continental Equipment. 
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up, which, it is believed, will give results in mech- 
anical resistance largely surpassing those already 
obtained. So far as concerns the importance of the 
French foundry industry, it is impossible, in the 
absence of statistics, to give an idea of the approxi- 
mate number of foundries or of the total tonnage of 
castings. All that can be said is that the membership 
of the Syndicat Général de Fonderie reaches nearly 


FRENCH FOUNDRY PRACTICE, 
1O-OPERATION in research work in different 
/ countries, and an international exchange of ideas 

and results achieved in practice and progress, tend to 

give uniformity to ironfoundry methods that are 
influenced more or less by particular conditions under 
which the industry is carried on. These conditions 








foundry iron, while the total output of Thomas pig 
iron is 415,000 tons. 


TECHNICAL ORGANISATION. 


The Association Technique de Fonderie owes its 
inception to Monsieur E. Ronceray, the manufacturer 
of foundry plant and himself an ironfounder, who 
returned from the 1908 congress of the American 
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FiG. 89—‘* RANDUPSON'’ MOULD FOR CENTRIFUGAL PUMP—NEYRET - BEYLIER Fic. 90—CORE 
may include the character of iron resources, the nature | 800, but the considerable number of foundries all 
of a country’s ironfoundry business—whether its | over the country, imperfectly tabulated and for the 
products are intended for local and national needs of | most part unknown to statisticians, leaves only a 
a specific character or whether a varied export trade | vague impression of the place occupied by France in 
allows more initiative 
to foundry engineers— 
or, as recently, great 
changes in the econo- 
mics of industry. These 
factors give a trend to 





French _ iron - foundry 
practice that accen- 
tuates some phases, 


but without the intro- 
duction of new methods. 
In a general way pro- 
gress depends on an 
organised application of 
metallurgical’ research 
to the foundry, which 
is more marked in the 
steel foundry, with an 
increasing use of electric 
furnaces. High - duty 
steel castings are coming 
into wider employment 
for naval construction 
and for other purposes 
where a_ saving of 
weight is desired, but 
the price necessarily 
limits the demand, 
though it is believed that the quality of such castings 
will eventually appeal to a class of buyers which is at 
present adversely influenced in its choice by price. 
In east iron, too, a line of research is being followed 








Fic. 91-A LABORATORY OF THE ECOLE SUPERIEURE DE FONDERIE 

the production of iron and steel castings. Taking a 
normal month’s production of foundry iron, the 
figures of the Comité des Forges show 43,000 tons of 
phosphoric foundry iron and 17,000 tons of hematite 








FOR CENTRIFUGAL PUMP—NEYRET - BEYLIER 


Foundrymen’s Association with the conviction that 
international co-operation and an exchange of ideas 
were necessary for progress in the ironfounder’s art. 
For his work on behalf of this co-operation Monsieur 
Ronceray was one of only three foreign recipients of 
the Association’s medal, the other two being Professor 
T. Turner and Mr. John Shaw. He delivered many 
addresses on the subject, with the result that a 
congress was organised at Nancy in 1909, when it 
was decided to constitute the Association Technique 
de Fonderie. This was done in 1911, and two years 
later the first international congress was held in the 
new building of the Paris Ecole des Arts et Métiers, 
where 317 French and foreign members attended. 
The war interrupted the work of the Association, 
which could only be resumed in 1921, and since then 
a congress has been held every year. During the 
first half of the year there are monthly conferences on 
foundry matters at the Ecole des Arts et Métiers, and 
a monthly bulletin is published containing reports of 
the conferences as well as other technical information. 
There are twelve commissions which carry out 
investigations and prepare reports, each upon a 
particular phase of foundry technique and organisa- 
tion, and one of them is concerned with the prepara- 
tion of an international foundry dictionary. The 
A.T.F. also issues an annual, which, this year, will be 
of an international character. The membership of 
the Association is close upon a thousand. The 
President is Monsieur A. Brizon, the General Secretary 
Monsieur R. R. Meyer, and the Technical Secretary 
Monsieur J. Lainé. The A.T.F. is organising the 
international congress, which will be held in Paris 
between June 18th and 24th. 

Ironfounders were loth to abandon empirical 
methods for a practice that involved a new technique 
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which they were unable to reconcile with their com- 
mercial traditions and did not fully understand. 
Monsieur Ronceray therefore initiated the idea of 
training a class of specialised engineers, who would 
be equally at home in practical foundry work and in 
the application to it of scientific research. Until then 
the only practical instruction was given as part of the 


ment of France, as well as in Belgium and other 
foreign countries, including England. 
IRON AND STEEL CasTINGs. 


The conditions under which the foundry industry 
is carried on in France are that two-thirds of the 
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curriculum of engineering schools. In 1924 the Ecole 
Supérieure de Fonderie (Fig. 91) was established in the 
building of the Paris Ecole des Arts et Métiers, but 
independently of that school, and Monsieur Ronceray 
was its director for many years. It is now under the 
direction of Professor A. Portevin, assisted by Mon- 
sieur R. Lemoine, who has been associated with the 
school since its creation. It receives as students 
engineers with degrees who have already had some 
foundry experience, as well as professional iron- 
founders who pass an entrance examination to show 
that they have sufficient theoretical knowledge to 
follow courses given in the school. A well-equipped 
laboratory is attached to the school. The instruction 
covers a term of eight months, and where it is neces- 
sary to complete practical experience of foundry work 
this is done in some of the Paris foundries. That the 
school really meets a pressing need is shown by the 
fact that the demand for engineers leaving it has 
always exceeded the supply, even during the worst 
period of the slump. 

So long as ironfounders are unable to keep up with 
metallurgical advance as applied to their own 
particular productions, and are therefore occasionally 
confronted with apparently insoluble problems, they 
can only rely upon outside aid. It was in order to 
meet this need that the Centre de Recherches de 
Fonderie des Hauts-Fournaux de Saulnes was 
created five years ago by Monsieur Raty for the 
benefit of the ironfoundry industry generally, without 
remuneration for the services rendered. The Centre 
de Recherches is under the technical direction of 
Monsieur A. Le Thomas, who has done valuable work 
in bringing metallurgical research to the help of the 
foundry industry and his organisation is one of real 
national utility. The value of the work is indicated 
by the operations of the Centre de Recherches during 
1936, when it gave nearly 800 consultations on all 
problems of advanced practice that troubled iron- 
founders and carried out more than a thousand 
analyses and tests for 249 foundries in every Depart- 





Fic. 93—CEMENT MOULD AND RESULTANT 





LOAM MIXING MILLS—B6NVILLAIN 


foundry iron is phosphoric and that the cost of hema- 
tite pig iron is about double that in Great Britain, in 
consequence, mainly, of the cost of rail transport of 
imported ore to blast-furnaces in the north and north- 
east of France. Phosphoric iron is useful and cheap 





for ordinary commercial castings. The elimination of 


panies. This widening of foundry practice is possible 
only with the aid of specialised foundry engineers. 
In the opinion of one French authority on foundry 
practice progress in cast iron is yet in an early stage 
and will be more rapid in the future. Ideas are being 
evolved in the direction of a more uniform graphitic 
iron, and results obtained point to further improve- 
ments in the homogeneity and mechanical resistance 
of cast iron. Such iron contains 1-1 per cent. silicon 
and 2-8 per cent. carbon, and the graphite is more 
evenly distributed. It is a grey cast iron capable of 











FIG. 95—CENTRIFUGAL PUMP CASING 


—NEYRET - BEYLIER 


being used for very high temperatures. Another 
example of progress in the quality of iron castings was 
the supply of 2-3 per cent. carbon pig iron, with a 
small content of chromium, by the Hauts-Fourneaux 
de Saulnes for turbine stators for the 35,000-ton 
battleship ‘“ Richelieu,” now under construction. 
The casting showed a fine grain and was regular 
throughout. A Brinell hardness of 200 was obtained 
at different points where the thickness varied, and 
pieces under the French shearing test indicated a 
strength of 19 tons per square inch. In this case the 

















Fic. 94—LOAM MIXING MILL—BONVILLAIN 


phosphorus with the addition of steel scrap has had a 
considerable influence upon the French foundry 
industry in the production of castings in semi-steel. 
It introduced a new technique which enabled iron- 
founders to produce mixtures in cupolas that were not 
long ago a monopoly of a few big metallurgical com- 








CASTING 


molten metal from the blast-furnace was refined in an 
electric furnace. 

The cupola does its work so well that there is no 
question of improving it for cast iron or substituting 
for it the electric furnace, and, in one case, electric 
furnaces that had been installed in an ironfoundry 
were withdrawn from service, though, as already 
stated, the pig iron for casting the “ Richelieu ” 
turbine stators were refined in an electric furnace. It 
has acknowledged advantages and limitations, the 
latter being imposed by the cost increasing 
rapidly with the size. For high-duty steel castings 
up to reasonable dimensions the electric furnace is 
coming into increasing use, and it is estimated that 
between forty and fifty such furnaces are installed 
in foundries, mostly in steel works. The production 
of high-duty steel castings is, in fact,'a notable 
feature of the French foundry industry. They are 
playing an increasingly important part in naval 
construction, one example being the bow and stern 
frames in chrome-nickel-molybdenum steel for a 
French destroyer, which saves weight at a cost that is 
regarded as fully justified. 


CEMENT BONDED MOULDING SANDS. 


Practical difficulties in the way of using silica 
moulding sands were removed seven or eight years 
ago, when a firm in Marseilles manufacturing small 
pumps for the Navy was faced with the problem of 
bonding sands high in silica because nothing else 
could be readily procurable. The sand was bonded 
with cement in a manner to produce a self-venting 
concrete mould. The process was patented and called 
the “‘ Randupson,” compounded from the names of 
the partners, Durand and Pons. Two or three years 
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later the patents were acquired by the Aciéries Elec- 
triques d’Ugine, which was the first company to 


install works in the hydro-electric power centre of 


the Dauphiné for the production of high-tensile steels 
and steel castings. The materials for the moulds are 
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work an increased production with fewer hands neces- 
sarily reduces the wages bill and social insurance by a 
greater extent than the cost inflation of the past few 
months. Actual results obtained with the installation 
of an automatic loam preparing equipment in the 
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FiG. 96-ARRANGEMENT OF SAND PREPARING PLANT—BONVILLAIN 


selected in much the same way as for concrete, but 
with less tolerance in grading and mixture, because 
the successful utilisation of the moulds depends upon 
uniformity ot the sand, and the percentage of cement, 
which must be just sufficient to hold the grains 
together without filling up the interstices, and with no 
excess of water above what is necessary to bind the 
sand. It means that the grains are cemented at 
points of contact, leaving between them passages for 
venting. If properly mixed, pressure on the mould 
does not reduce the porosity. As evidence of this, 
smoke can be blown through the mould at any point. 
For its size the mould is light, and while strong 
enough to resist more than normal pressure, it can be 
easily crushed for further use. The sand employed 
for the purpose in France contains about 98 per cent. 
of silica, with rather close limitations in the size of 
grains. It is bonded with from 10 to 12 per cent. of 
the best quality artificial Portland cement and 8 per 
cent. of weight in water. The moulds are air dried in 
from one to two days, so that there is no distortion. 
As the sand flows freely around the pattern there is, 
it is said, no necessity for ramming, except by vibra- 
tion, and there is consequently no particular skill 
required for the work. 

While cement bonded silica sand is employed in 
France by such firms as the Aciéries Electriques 
d’Ugine for steel castings and by the Ateliers Neyret- 
Beylier-Piccard-Pictet, of Grenoble, for iron castings, 
it has perhaps come into still greater use in the 
United States, and recently it has been taken up by 
David Brown and Sons (Hudd.), Ltd., of Hudders- 
field in England. Photographs are reproduced in 
Figs. 89, 90, 93 and 95, to show moulds and castings 
produced with this cement bonded sand. 


MECHANICAL FouNDRY EQUIPMENT. 


The heavy charges imposed on ironfounders by the 
new social laws, and the increased wages and forty 
hours’ week, have given further importance to the 
mechanical equipment of foundries. Wages enter so 
largely into production costs that in continuous foundry 





foundry of a large steel works in the North of France 
show an economy of 30 per cent. in newsand employed, 
and the cost of loam is reduced by 20f. a ton, while 
two men do the work that formerly required sixteen. 
In view of such results, and under pressure of the 
social revolution in France, the use of labour-saving 





particular character to French fouridry equipment. 
There are many French plants in England, notably 
one at the Eastleigh works of the 8.R., by Bonvillain 
et E. Ronceray, of Choisy-le-Roi (Seine). (Universal 
System of Machine Moulding and Machinery Co., 
Ltd., East Sheen, London.) In the firm’s own 
foundry we observed the efficient working of a loam 
mixing mill, which is a compact arrangement 
of the essential features of installations in big 
foundries. Fig. 94 shows the loading end of 
the mill with hopper and screen and belt conveyor. 
Having a capacity of 2 tons an hour, it is suitable for 
a foundry of medium size and is in charge of one man, 
who roughly mixes new sand with the used loam and 
loads it on to the screen. The loam is carried by the 
conveyor over a magnetic pulley, which removes nails 

















FIG. 98—SAND - BLASTING MACHINE—SISSON-LEHMANN 


and other metallic objects, and the loam is discharged 
on to the centre of the table. Details of the table are 
shown in Fig. 88. It is a heavy cast iron dise turning 
on a fixed column and rotated by a bevel gear under- 
neath driven by a 6 H.P. electric motor through a 
reduction gear. The heavier discs are supported on 
idle rollers. A block carrying the mixing rollers or 
mullers is bolted to the fixed column, and the mullers, 
resting on the plate, are rotated by friction. The loam 
passes under the mullers at their inner ends and, 
working outwards, is subjected to strong rubbing 
action at an increasing speed. The cake formed by 
the rubbing is broken in front of each muller by 
spikes clamped to an extension of the block, with 
scraper against the muller. A loose well-mixed loam 
is scraped off the periphery of the plate. The loam 
mixer is also built for belt drive and without 
elevator, the loam being fed into the hopper 
directly over the centre of the table as illustrated 
in Fig. 87. The operations described can be followed 





FIG. 97—LOAM MIXING MILLS IN A STEEL FOUNDRY—BONVILiAIN 


machinery and plant must increase. While the 
number of French firms specialising in foundry 
machinery and their total production is small com- 
pared with the importance of the industry in Germany 
and the United States, some of them have had a long 
experience and have evolved ideas which give a 


on the drawing Fig. 96 of the 40 tons an hour 
plant installed in the steel foundry of Baume et 
Marpent, where the used loam is shaken out and 
conveyed over a magnetic pulley to a vertical elevator 
for discharge into the bins. The new sand bin is 
replenished from overhead, and the sand is carried 
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with the used loam in the required proportion by a 
belt conveyor and then by a helical conveyor to the 
mill. Photographs of plants supplied by Bonvillain 
et Ronceray for the steel foundry of the Société 
Métallurgique Baume et Marpent are reproduced 
in Figs. 92 and 97. 

As a matter of history it may be worth recording 
that the art of ironfounding, as distinguished from the 
crude methods previously employed, was introduced 
into France by William Wilkinson, the brother of 
John, of boring machine fame, who was engaged to 
reorganise the gun foundry at Indret towards the 
end of the eighteenth century. He is claimed to have 





mainly dictated by convenience, the fact of the British 
market encouraging progress by showing more regard 
for quality tends to prepare the way for a higher 
standard of efficient machines. One of the most 
largely used of the Baillot machines is the auto- 
matic sand mill, illustrated in Fig. 99. The frame of 
the mill has a cast iron base with four vertical 
standards to which are bolted cross arms which con- 
stitute a rigid support for the vertical shaft. The 
table is a shallow basin turning on the vertical shaft 
and supported by rollers on brackets fixed to the 
vertical standards. The usual method of rotation is 
provided by a toothed ring under the table and gear- 





Fic. 99—AUTOMATIC SAND MILLS—BAILLOT 


invented the cupola, and there are full records of 
his work at the Indret arsenal. It is supposed that 
he was known to the then Minister of the Marine, 
Monseigneur de Surtine. The Minister received a 
complaint from Admiral Duchaffault, who had fought 
a British squadron off the coast of Morocco, that his 
cast iron guns burst, and Wilkinson was induced to 
go to Indret and lay out the gun-making establish- 
ment according to his own ideas. He was given a 
free hand and was provided with all the money he 
needed. He acted in the capacities of architect and 
mechanical, hydraulic, and foundry engineer with 
equal success. He introduced new foundry methods, 
and the Wilkinson cupola was not superseded until 
well beyond the middle of the nineteenth century. 
Wilkinson’s-contract terminated at the end of 1780. 
The foundry continued in operation for fifty years 
before it was reorganised, and even then the cupola 
underwent little alteration. 

The association of French technique with British 
enterprise in the manufacture of foundry equipment 

















FiG. 100—CENTRIFUGAL BLOWER FOR SAND 
BLASTER—SISSON-LEHMANN 


appears to have given excellent results in the creation 
of the Foundry Equipment Company, Ltd., of 
Leighton-Buzzard, by Messieurs Alfred Baillot et Cie., 
of Saint-Ouen. Monsieur Baillot saw the necessity 
of manufacturing in England when the British tariffs 
left French makers practically isolated from the chief 
markets of the world, for outside the British Empire 
there was little to be done when Continental coun- 
tries. barricaded themselves behind quotas and 
monetary restriction barriers. One result of manu- 
facturing in England, says Monsieur Baillot, was to 
widen opportunities for raising the standard of con- 
struction by reason of the more exacting requirements 
of British customers and their readiness to pay for 
quality, whereas the French buyer of foundry plant 
is content with a lighter material at less cost to 
himself. This does not imply any deficiency in 
machinery of French manufacture, which fulfils the 
requirements of French customers and can be supplied 
with refinements and conveniences that may be needed 
in Great Britain, but while such improvements are 





ing into a pinion on the motion shaft. There are two 
mullers with accurately turned smooth surfaces and 
two corrugated rolls, each being carried on an upper 
arm with spring adjustments. Between the mullers 
and the corrugated rolls the new sand and used loam 
are turned and mixed by a series of hardened steel 
plates. The sand and loam are discharged on to the 
table at the periphery and work towards the centre, 
where they fall on to a distributing plate. The table 
is a little more than 9ft. in diameter and makes 
193 r.p.m. The capacity of the machine is 25 tons 
an hour, and its weight is between 13 and 14 tons; 
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FIG. 101—MOULDING MACHINE—BAILLOT 


it absorbs 30 H.P. There are two other sizes of this 
machine having capacities of 12 and 6 tons an hour 
respectively. Fig. 101 illustrates a type of Baillot 
hydraulically operated moulding machine with table 
of approximately 2ft. 6in. by lit. 9in. The lever in 
front controls the hydraulic valve at the rear. 

The Etablissements A. Sisson-Lehmann, of Charle- 
ville (Ardennes), has given special attention to 
automatic abrasive plant for foundries, mainly of the 
continuous type with turntable, and the latest pro- 
duction is an apparatus of the drum type for small 
castings, used in conjunction with a new turbine for 
the ejection of roughened steel shot or other abrasive 





material. Fig. 98 shows the apparatus with the 
cover of the drum removed. The drum, with flanged 
end rings, is carried on four rollers fixed to shafts, 
the ends of which project in bracket bearings seen on 
the outside. The diameter of the drum is 3ft. and the 
width 2ft. and it will take up to approximately 2 cwt. 
of small castings. Onthe opposite side of the apparatus 
one of the shafts has a toothed wheel keyed to it and 
meshing in a small pinion on the shaft of the driving 
pulley. This speed reduction gives a slow rotation to 
the drum for turning the parts over while they are 
being subjected tothesand or otherabrasive blast. The 
jet enters the drum at the side and is given a circular 
motion by means of cams and rods from the driven 
shaft. The abrasive material falls through the 
perforated cylinder into a hopper at the bottom of a 
vertical belt elevator with cups, driven by an electric 
motor. An air inlet at the top, and behind the door, 
ensures that all dust is carried away with the abrasive. 
From the top of the elevator the abrasive material 
passes over a screen through which there is an upward 
air blast to remove the dust. It then falls through 
an inclined screen, where all foreign matter is ejected 
by the shoot into the box seen on the side of the 
apparatus. The clean abrasive material is received in 
the lower receptacle connected with a pipe, to the 
turbine hopper (Fig. 100) with variable delivery by 
means of an adjustable screw. The turbine has 
four blades turning at 3000 r.p.m., and on the 
same shaft there is an air ventilator which draws the 
abrasive material through the centre of the turbine 
case and delivers it under high pressure on the 
blades at an angle that covers a large blade surface 
and minimises wear. The weight of the apparatus is 
about 2$ tons. There is a similar plant with two 
drums and more than double the capacity. The 
turbine is driven by an electric motor of 3 H.P. 


SWISS AND GERMAN PRACTICE. 


For the removal of lumps from sand em- 
ployed in dry sand moulding or the thorough aeration 
of filling sand, an interesting type of portable sand 
slinger has been designed by the Aktiengesellschaft 
der Eisen und Stahlwerke, vormals Georg Fischer, of 
Singen-Hohentweil (Baden) and Schaffhausen. It is 
illustrated in Fig. 104, and has a working capacity 
of from 4 to 5 cubie metres of sand per hour. The 

















FIG. 102—SAND PREPARING APPARATUS 
—EISEN UND STAHLWERKE 


power required of the electric motor which drives 
it is 5 to 7 B.H.P. at 1450 r.p.m., and varies 


with the duty to which the machine is put. As 
shown by our engraving, the intake hopper, 
which has a safety grid of large mesh, lies 


nearly over the delivery spout, an arrangement, 
the makers claim, which enables two men to shovel 
sand unhindered into the intake hopper, and thus to 
deal quickly with large quantities. The propeller 
hub and the housing are made in cast steel and the 
wearing parts of the slinger head and the thrower 
shovel are made in such a way that they can be 
quickly removed and easily and cheaply replaced. 
Inspection covers give access to the principal parts, 
and outside lubricators are fittec. throughout. The 
driving motor has a directly attached elastic coupling, 
and all rotating parts with the fly-wheel are mounted 
in ball bearings. The machine is mounted on two 
wheels and can be easily moved about the foundry. 
Fig. 102 illustrates a design of small sand-preparing 
plant manufactured by the same firm. It can 
be constructed in either fixed or portable form. The 
working capacity is from 3 to 4 cubic metres of sand 
per hour, and the electric motor which drives it has 
a designed output of 5 B.H.P. at 1450 r.p.m. This 
machine is generally employed on the preparation of 
filling sand of every kind, and may also be used for 
moulding sand in special cases. The sand to be treated 
is shovelled into a cylinder, which is furnished with 
a double-bottomed sieve. Means are provided to 
break up the lumps and to throw out scrap iron and 
rubbish at the back of the machine. When passing 
through the second sieve, the sand is finely broken 
up, and the grade of fineness can be changed-~ by 
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inserting different sieve segments. After being 
thoroughly sieved the sand falls into the aerator 
which works on the latest sand slinger principle. After 
aeration the sand is delivered to the side of the 
machine. As will be seen from Fig. 102, the plant is 
strongly built. The drum forming the sieve runs ima 
solid bearing on one side and in a ring supported on 
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Fic. 103—COKE-FIRED CRUCIBLE FURNACE—BRABANT 


two running rollers on the other side. The sieves 
are formed of galvanised wire, and are interchange- 
able, while the conical receiving hopper below 
the sieving drum is sprung so that no sand easily 
adheres to its surface. The aerator is driven by means 
of a V belt, and runs in ball bearings. The blades 
of the aerator are made of flat iron strip and are 


cheap to renew, and they are quickly replaced. 





Rummelsburg, and shown in the accompanying 
drawing, Fig. 103. It is made in various sizes from 
25 kilos. up to 100 Kilos. crucible capacity, and can 
be supplied for fixing directly on to the floor or 
building into a furnace pit, as shown in our engraving. 
The type of furnace illustrated is suitable for melting 
either block or scrap metal, but a slightly modified 


Swain Sc 


design is specially made for melting turnings and 
small metal. An important feature is the pro- 
vision of a prewarmer with a charging door and imme- 
diately below it a premelter. Both are carried above 
the hearth, and can be slightly raised and 
swung round independently, as seen in the plan, 


refractory material placed on the grate bars at such 
a height that its lip is just below the top of the fire- 
box. The inside of the furnace is lined with refractory 
material right up to the flue pipe. The blast air 
passes through the coke bed on the grate and around 
the crucible, producing an intense heat. The flame 
and hot gases pass through the orifice and expanding 
cone of the premelter, and reach the block or scrap 
metal stored in the preheater. The metal is thus 
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FiG. 106—-SAND STRENGTH TESTING MACHINE 
—FISCHER 


brought to the melting point, in which condition it 
falls down into the crucible below. The hot gases 
then pass through the flue to the atmosphere. The 
whole of the metal for a particular melt must be 
charged into the furnace before the melting process is 
begun. The time required for a melt varies from 
25 min. to 45 min., according to the kind of metal 
and its constituents. Generally about 11 kilos. to 











FiG. 107—BEND TEST ON SAND—FISCHER 


16 kilos. of cokeare required to melt 100 kilos. of metal. 
Our drawing clearly shows the lever arrangement 
immediately behind the furnace for lifting and swing- 
ing round the premelter and the preheater. 





giving easy access to the crucible. In the bottom of 





the furnace there is a wind belt or chest, through 














Fic. 104—PORTABLE SAND SLINGER—EISEN 


All lubricating connections are taken to the outside 
of the casing and are easily served. The whole 
machine is well protected from dirt and covers give 
access to the main working parts. 

A coke-fired crucible furnace for non-ferrous 
metals, which embodies some interest ing features in its 
arrangement, is that designed by E. Brabant, of Berlin- 


UND STAHLWERKE 


which the forced draught is supplied. 
generated by a motor-driven fan. In the pipe con- 
nection from the fan there are a valve and a pressure 
gauge, as shown. Within the wind belt is a trough- 
shaped bed of refractory material, which is designed 
to take the whole of the molten meta] should a crucible 
break. The crucible itself is supported on a block of 





For determining the physical properties of 
FIG. 105—SAND SIEVES AND SIFTER—FISCHER 
The blast is] moulding and. core sands, the George Fischer 
Steel and Iron Works Company, of Schafi- 


hausen, Switzerland, has designed and developed a 
special series of sand-testing machines for works 
and laboratory use, some of which are illustrated in the 
accompanying engravings Figs. 105to 110. For deter- 
mining the grain size and the clay constituent, sieving, 
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mixing, and washing processes are employed, while 
the principal physical properties are given by appro- 
priate shear and compression tests, made with 
standard test pieces having a height of 50 mm., or 
about 2in., and the same diameter. The test pieces 
are prepared by ramming moist sand in a 50 mm. 
diameter tube. The charged tube can be attached 
to the permeability tester and the permeability for 
the standard test piece read direct. Should the per- 
meability of a non-standard test piece be required, 
it may be remembered that the permeability is a 
factor, representing the amount of air in cubic 


tric disc. The sand specimen is rammed by dropping 
the weight three times, the excentric disc being 
operated by the crank shown to the right of the 
machine. 

In Fig. 109 we illustrate the permeability tester, 
type 8.P.P. As may be gathered from the engraving, 
the air is provided by a weighted bell, and other 
features include the conveniently arranged mano- 
meter dial in front of the instrument with a rubber 
stopper for the sand specimen tube. A use to which 
the ramming machine can be put is the making of 
test specimens, as illustrated in Fig. 110 The 











Fics. 108, 109 AND 110-SAND TESTING 


centimetres which will pass through a standard unit 
consisting of a cube with edges of 1 cm. in length 
in one minute under a normal air pressure of 1 cm. 
water column. The permeability tester can be either 
calibrated to read directly or to give a reading 
which can be used in a suitable formula. 

After pressing out the test piece from the tube, it 
can be tested as to its shear or crushing strength. 
These tests can all be carried out in about ten minutes. 
Figs. 108, 109, and 110 show some of the testing appa- 
ratus employed. Fig. 108 is the rammer, type S.P.R., 
in which the pressure is applied to the sand by a 





ramming weight and rod, which is lifted by an excen- 


connections are in the casing, and an oil supply cup 
and two pressure gauges with different scales for the 
lower and higher pressures required for the bending 
and compression tests are provided. The attachments 
for the bending and compression are readily inter- 
changeable. As Fig. 106 indicates, the shackle for 
the bending test has two knife-edges, and the pressure 
is applied by a central knife-edge on the head of the 
pressure piston. All these parts are made to suit the 
standard testing machine. 

Among the other testing devices we may refer to 





the sand sieves and sifter, type S.P.S., as illustrated 











APPARATUS: RAMMER, PERMEABILITY TESTER, AND 


apparatus consists of a bottom plate, a box in halves, 
a sand frame and a ramming head and feeder. 
The packing is done by the ramming machine, 
Fig. 108, above referred to, and a knife between the 
box and the sand frame cuts the test bar to the 
proper height. 

The sand strength tester, type S.P.D.S., which can 
be utilised for carrying out bending tests or compres- 
sion tests, is illustrated by Figs. 106 and 107, which 
indicate its use for testing either moulding sand or 
baked cores. The pressure is applied by a hand wheel 
operated working piston, which transmits oil pres- 
sure to the pressure piston. All the necessary oil 











Core-Box FOR TEST BARS—FISCHER 


in Fig. 105, which are supplied either for hand drive 
or for motor drive. The sieves are of metal gauze, 
and, in accordance with German D.I.N. standards, 
are graduated from 0-06 mm. to 1:5 mm. mesh. 
Other equipment, which we do not illustrate, includes 
a small laboratory pattern Simpson mixer for pre- 
paring moulding and core sand and bonding materials. 
It is equipped with a direct motor drive and has a 
capacity of 4 litres, or about a gallon, of sand. For 
testing and comparing the surface hardness of moulds 
and cores, principally in connection with machine 
moulding, a small dial type hardness tester can be 
used 
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A Seven-Day Journal, 


British Producer-Gas Road Vehicles. 


On Thursday last week, May 27th, a demon- 
stration was arranged for Members of Parliament by 
the Duke of Montrose of two British gas producer 
lorries built by High Speed Gas (Great Britain), Ltd. 
Some interesting facts on the subject of the use of 
home-produced fuels were collected by his Grace, 
who pointed out that although in peacetime the ques- 
tion of where the fuel supply for an industry comes 
from is unimportant, in time of war the peacetime 
supplies are still required, and the importation of 
foreign fuels becomes extremely difficult. At present 
the motor transport industry is dependent on twd 
fuels, both from the same basic source, and each 
entirely an imported commodity. A limitation of the 
supply would react on every industry in the country 
and on the production of foodstuffs, since the tractor 
has become so necessary a part of farming that to 
replace it with horses would be impossible, owing to 
a lack of suitable animals. In all the other countries 
of Europe situated in the same position as Great 
Britain, great attention is being paid to the question 
of “self-sufficiency,” and one of the recognised 
méthods is the encouragement of gas producers for 
road vehicles. In Germany, his Grace mentioned, a 
subsidy of about £50 was paid to every carrier adopt- 
ing @ producer-gas installation. In this country 
ironically enough, an island—little has been done to 
eneourage the use of home-produced fuels. Especially 
ironical was this fact, since there are large solid fuel 
resources searching for an outlet, and the dole was 
being paid to miners who might be living on some 
of the cost of the fuels now brought from abroad. 


Landplane for Transatlantic Flights. 


THE flying trials of the de Havilland “ Albatross,” 
the first of the land type of aeroplane built for the 
experimental flights across the Atlantic, are in 
progress. On May 27th the machine spent two hours 
in the air with a crew of six on board at heights up 
to 12,000ft. The satisfaction given on previous 
flights has enabled more extended trials to be pro- 
ceeded with, and the machine has been tested at 
various speeds for stability and control. This 
machine and the one which is to be completed in 
about a month’s time are intended for long-range 
work, and the forward saloon is occupied by extra 
petrol tanks. The third machine, however, has been 
furnished with seats and bunks, and there is sufficient 
room for two sleeping berths to be set one above the 
other, while, when the saloons are equipped for day 
travelling, the headroom and available space is 
greater than might be surmised from the external 
appearance of the machine. The aeroplane is fitted 
with two engines developing 550 H.P. each for the 
take-off, and the cruising speed is expected to exceed 
200 m.p.h. The load, by the terms of the Air Ministry 
contract, must be sufficient to allow a pay-load of 
1000 Ib. to be carried the 1900 miles between Ireland 
and Newfoundland against a head wind of 40 m.p.h. 
The loaded weight of the machine may be something 
over 28,000 lb., which is some 10,000 lb. less than 
that of the flying boat which is to share the Atlantic 
experiments with it. 


Southern Railway Official Changes. 


It is officially announced by the Southern Railway 
Company that Sir Herbert Walker, the general 
manager, will retire as from October 14th next, and 
that the board has approved the appointment of 
Mr. Gilbert Savil Szlumper, the assistant general 
manager, in his place. The directors have also 
appointed Mr. O. V. Bulleid, now assistant to the 
chief mechanical engineer of the London and North- 
Eastern Railway, as the chief mechanical engineer 
of the Southern Railway as from November Ist, 
1937, in the place of Mr. R. E. L. Maunsell, who is 
retiring. Sir Herbert Walker entered the office of 
the district superintendent of the London and North- 
Western Railway in 1885, and district super- 
intendent nine years later. He was appointed assis- 
tant Superintendent of the line in 1909, and outdoor 
goods manager for the southern half of the L.N.W.R. 
the following year. In 1912 he succeeded Sir Charles 
Owens as general manager of the London and South- 
Western Railway. During the war he became Acting 
Jhairman of the Railway Executive Committee. He 
was knighted in 1915, and was appointed the general 
manager of the Southern Railway in 1923. His 
successor, Mr. Gilbert Szlumper, was trained as an 
engineer with the London and South-Western Rail- 
way, and became assistant to the general manager 
in 1914. During the war he was Secretary of the 
Railway Executive Committee, and in 1919 he 
returned to railway service as deputy docks and 
marine manager. He was appointed docks and 
marine manager of the Southern Railway in 1923, 
and assistant general manager in 1925. Mr. R. E. L. 
Maunsell has been chief mechanical Engineer of the 
Southern Railway since the eompany was formed 
in' 1923. He is a graduate of Trinity College, Dublin, 





and was trained at Inchicore on the Great Southern 
and Western Railway of Ireland. He gained valuable 
experience in India, and after two years returned to 
Inchicore in 1896 as works manager. In 1911 he 
succeeded Mr. R. Coey as locomotive engineer at 
Inchicore. In 1913 he came to London as chief 
mechanical engineer of the South-Eastern and 
Chatham Railway. Mr. O. V. Bulleid, who succeeds 
him, is assistant to Sir Nigel Gresley, and has been 
associated in recent developments in high-speed 
trains on the London and North-Eastern Railway. 


Galway Harbour. 


lr may be recalled that in 1935 Parliament 
authorised the reconstitution of the Galway Harbour 
Commissioners on a more representative basis and con- 
ferred powers on them to execute certain improve- 
ments to the harbour. At a special meeting of the 
newly constituted Harbour Board, held recently, 
it was decided to accept the tender of Associated 
Contractors (Ireland) for carrying out the first stage 
of the developments. The work, we are informed, 
comprises the deepening of the approach channel to 
give a minimum depth of 12ft. at low water, the con- 
struction of a concrete blockwork pier for berthing 
tenders plying to and from the liners calling at Galway 


-| Bay, and the widening and deepening of the existing 


entrance to the Dun Aengus dock, including new gates 
and other incidental works. The deepening of the 
approach channel, which necessitates the breaking and 
removal of a large quantity of rock, will allow tenders 
to visit liners in the bay at all states of the tide. At 
present this can only be done for about three hours 
before and after high water, obliging the tenders 
to remain in the bay often for several hours 
before the arrival or after the departure of a vessel. 
The widening and deepening of the entrance to the 
Dun Aengus dock will give Galway accommodation 
for vessels up to 350ft. in length and up to 5000 to 
6000 tons gross register. The consulting engineers for 
the work are Sir John Purser Griffith, M. Inst. C.E., 
and Sir Cyril Kirkpatrick, M. Inst. C.E., with whom 
are associated Mr. W. N. Binns, Harbour Engineer ; 
and Mr. M. J. Kennedy, M. Inst.C.E.I. It is expected 
that the work, which will be started as soon as possible, 
will be completed towards the end of 1939. 


The Thames Barrage Scheme. 


SPEAKING in the House of Lords on Wednesday, 
May 26th, the Earl of Dudley drew attention to the 
proposal for a Thames barrage, and suggested that 
there was need for a public inquiry into the con- 
dition of the Thames in London and the proposal to 
construct a barrage at Woolwich. This scheme, Lord 
Dudley said, was sponsored by the Thames Barrage 
Association, which was supported by experts in various 
spheres and by public bodies and chambers of com- 
merce. The scheme proposed would provide a dam, 
1500ft. in length, with six locks for shipping, and 
would, it was estimated, cost about £4,500,000. Lord 
Jessel supported the demand for aninquiry. Lord 
Ritchie of Dundee, the Chairman of the Portof London 
Authority, said that the members of the Authority 
had been conversant with the scheme for the past 
two years. The Authority had been advised that the 
barrage would create offensive and wunhygienic 
conditions in the tributary streams. With only six 
locks, not all of which could be used at the same 
time, the manceuvring and navigation of the increas- 
ing amount of Thames shipping would be rendered 
more difficult. Who would build and maintain the 
barrage, asked Lord Ritchie, and what would 
happen were it to be built and successfully bombed 
at low tide ? Lord Desborough spoke in favour of 
the scheme, and Lord Snell, on behalf of the London 
County Council, said that more information was 
needed. Lord Erne said the Minister of Transport, 
Minister.of Health, and President of the Board of 
Trade were all unfavourable to the scheme, and the 
Minister of Transport saw no reason for putting the 
interests concerned to the expense of an inquiry. 


The Fuel Research Station. 


On Tuesday afternoon, June Ist, a large number of 
visitors inspected the Fuel Research Station at 
Blackwall-lane, East Greenwich, and were received 
by Sir Harold Hartley, the Chairman of the Fuel 
Research Board, and Dr. F. S. Sinnatt, the Director 
of Fuel Research. Attention was drawn to the plants 
for the cleaning and washing of coal and the examina- 
tion of subsidiary products, also the carbonisation and 
hydrogenation of coal and the hydrogenation of tar 
and its distillation products. Experiments were in 
progress showing the complete gasification of coal by 
passing steam over it. This method is béing studied, 
both with bituminous and non-bituminous coal, as a 
means of supplying gas for the gas industry and a 
means of producing gas which may be synthesised 
into liquid fuels by means of appropriate catalysts. 
Experiments have in the main been directed towards 
increasing the amount and range of products which 





are to be obtained by the hydrogenation of coal] and 
tar. Success has been attained with the production 
of aviation motor spirit, and it is now possible to 
produce a volume of aviation spirit equal to the 
amount of low temperature tar which is treated. On 
the other hand, some 140 gallons of aviation spirit 
can now be produced by the hydrogenation of one ton 
of coal. Processes for producing lubricating oil from 
the coal products have been investigated, and the 
visitors were able to see a plant designed to produce 
about 10 litres of liquids from a mixture of hydrogen 
and carbon monoxide in the presence of a suitable 
catalyst. Lubricating oils are being produced from 
certain fractions obtained by this process. 


The Explosion at Markham Colliery. 


THE report of the Divisional Inspector of Mines, 
Mr. J. R. Felton, on the explosion at Markham 
Colliery, Derbyshire, on January 21st last, when nine 
persons were killed, was issued on May 25th. The 
explosion was found to have been caused by a flame 
which escaped from a cutting machine box, caused 
by a faulty replacement of the cover plate. Discuss- 
ing the use of electrical apparatus in coal mines at 
the face and their maintenance in a condition to pre- 
vent an explosion, Mr. Felton stresses the question 
of maintenance, and states that there can be little 
value in having any apparatus approved as safe for 
use unless it is kept in the condition under which the 
official test showed it to be safe. The coal cutter in 
question, when tested in an explosive atmosphere 
with the cover properly closed, failed to ignite the 

ing mixture, but unfortunately the cover 
was not kept in this condition, partly owing to human 
failure and partly by reason of the design, which did 
not permit of such careful gauging of the closeness 
of the joint as it should have done. Mr. Felton states 
that even in machines of much newer design than that 
in question, a similar difficulty is presented, and that 
in the manufacture of new machines this point should 
receive attention. “ It would,” adds Mr. Felton with 
reference to the automatic fire-damp detectors in 
use at the colliery, “be a distinct step forward if a 
lamp could be designed which combined a good light 
and an automatic detector in one unit, so that atten- 
tion to the presence of fire-damp would necessarily 
be directed by a diminution of the light.” 


New Bridge Across the River Wick. 


Ir is announced by the Ministry of Transport that 

a new bridge, 200ft. long, is to be built over the 
river at Wick Harbour, Caithness, to take the place 
of the existing Wick service bridge, which has been 
closed to vehicles since early in the year, when it was 
badly damaged in a storm. The cost is estimated at 
£20,000, and a grant from the Road Fund in aid of 
the scheme has been made by the Minister of Trans- 
port to the Caithness County Council, which is taking 
over the bridge from the Harbour Trustees. When the 
existing bridge was built by the Town Council of 
Wick, it was intended to be a temporary structure 
for use during the rebuilding of the Bridge of Wick, 
which carries the main north road over the river, but 
it was found to be of such great convenience that it 
was retained, and has lasted for some sixty years. 
In the early ‘eighties there was a scheme for the 
extension of the harbour, and in preparation for this 
scheme the Harbour Trustees acquired the bridge 
from the Council. The scheme was never carried out, 
but the bridge remained in the hands of the Trustees, 
who maintained it and kept it open for traffic until 
the present year, although it was evident before the 
caused by the storm that the bridge would 

have to berebuilt. The new bridge will be a reinforced 
concrete structure crossing the river in three spans. 


Higher Rail Rates. 


THE railway companies are to approach the 


Railway Rates Tribunal to sanction increases 
in charges which, on the average, will amount 
to about 5 per cent. The companies will propose 
at the hearing by the Tribunal on June 14th 
that the increase should be apportioned to all rates, 
including season ticket and workmen’s tickets. With 
regard to the conveyance of coal, coke, and patent 
fuel, livestock and general merchandise (including 
parcels), the proposed increase on all existing charges 
not exceeding 2s. 5d. will be 1d.; on charges from 
2s. 5d. to 4s. 1d. an increase of 2d.; from 4s. 1d. to 
5s. 10d., of 3d.; over 5s. 10d., the advance will be 1d. 
for each additional ls. 8d. in the existing rate. 
Passenger fares, excluding season tickets, excursion 
and workmen’s fares up to 114d. will be increased by 
3d.; from Is. to 2s. 5d., by 1d.; from 2s. to 4s. ld., 
by 2d.; from 4s. 2d. to 5s. 10d., by 3d.; and ld. 
increase for each additional ls. 8d. in the existing 
fare. Excursion fares and season ticket charges are 
to be increased in a similar manner and the general 
increase will amount to about 5 per cent., although 
there will be variations for the lower charges. 





640 


JUNE 4, 1937 





THE, ENGINEER 





The World Power Conference 
Trans-Continental Tour. 


No. II. 
(Continued from page 614, May 28th.) 


Tue SKacir River Power DEVELOPMENT. 


N the Skagit Valley the City Light Company 

(owned by the City of Seattle) has undertaken a 

large hydro-electric development scheme in order to 
supply Seattle with cheap electricity. 

The Skagit River, tne largest ¢éntering Puget 
Sound, is 125 miles long, with a total drainage 
area of 3000 square miles. The City Light Company’s 
project aims at utilising the upper third of this 
river, which includes a drainage area of 1200 square 
miles with an average precipitation of 74in. per 
annum. 

The stream flow at Gorge power-house, see Fig. 9, 
averages 4300 cubic feet per second, varying between a 
minimum of 470 cubic feet per second and as much as 
100,000 cubic feet per second. The total fall available 
for power is 1235ft., and it is proposed to utilise it 
in three successive stages, as shown. When the 


November, 1930, is a concrete dam of the arch type, 
389ft. high, 1180ft. along the crest, and 146ft. thick at 
the base. It contains 350,000 cubic yards of concrete. 
At the time when it was finished it was the highest 
dam in the world. Above it is Diablo reservoir, 
6 miles long, which provides 90,000 acre-feet of storage. 
At the far end of this, where the gorge becomes 
narrow, it is proposed to. construct Ruby Dam. The 
Ruby reservoir thus formed would be 30 miles long 
and would provide 3,000,000 acre-feet of storage 
capacity, sufficient to equalise the entire flow of the 
river for power purposes. It would also provide 
complete flood control and afford protection against 
floods to some 200 square miles of rich agricultural 
land in the lower Skagit Valley. From this aspect 
alone the scheme is of great value. 

At Diablo Dam nineteen spillways, together capable 
of controlling 115,000 cubic feet per second, are pro- 





vided for regulating the overflow during high water 








FiG. 8-DIABLO DAM 


development has been completed, the plant installed 
will have a total capacity of 1,126,000 H.P., and an 
annual output of 2600 million kilowatt-hours. The 
cost of the whole scheme, including the transmission 
line to Seattle, over 100 miles long, is estimated to 
be 85,630,000 dollars, or 76-05 dollars per horse- 
power. This is claimed to be the lowest unit cost of 
any large hydro-electric development in America. 

Gorge plant was first constructed, and is the lowest 
down the river. Before construction could be begun, 
it was necessary to build a 23-mile railway through 
the rugged, virgin country between Rockport and 
Gorge. A 3000 H.P. hydro-electric plant was then 
installed near Gorge, to provide power for driving a 
tunnel 11,000ft. long and 20}ft. in diameter, to carry 
the water from Gorge Dam to Gorge power-house. 
The latter was put into operation in September, 1924, 
with an installed capacity of 50,000 H.P., in two 
units. In 1928 a third generator was added (Fig. 10), 
bringing the capacity of the Gorge plant up to 
75,000 H.P., its present figure. The existing plant 
uses the whole of the low water flow of the river, 
which is supplemented by storage provided by the 
new Diablo Dam, 74 miles upstream. 

This dam (Figs. 8 and 11), which was finished in 











AND POWER - HOUSE 


periods. A tunnel, i9}ft. in diameter and 2000ft. 
long, leads from the dam to Diablo power-house. 
The tunnel is driven through solid granite, and from 
its lower end two 15ft. diameter steel penstocks carry 
the water to the power-house, which is situated at 
Reflector Bar. A view of the power-house, in which 
the transformers and transmission line are shown, is 
reproduced in Fig. 12. Here two 95,000 H.P. generat- 
ing units are installed. Fig. 13 shows the interior of 
the power-house, with a 95,000 H.P. unit in the fore- 
ground. 

Like Gorge plant, the Diablo plant will use all the 
water available during seasons of low flow. It will be 
supplemented by energy from Lake Union steam 
plant in Seattle until Ruby Dam has been com- 
pleted. With the storage of Ruby reservoir available, 
the Diablo plant can be extended to an ultimate 
capacity of 320,000 H.P. by adding a second tunnel 
and doubling the size of the present power-house. 

The site of the proposed Ruby Dam is 6 miles 
upstream from the Diablo Dam, in a very narrow part 
of the Skagit Canyon, known as the Rip Raps. 
Ruby Dam will be 635ft. high, 1600ft. wide across the 
top, and only 60ft. wide at the base. It will be of 
heavy gravity section, arched in plan, and keyed into 


the solid granite of the canyon walls. It will contain 
approximately 2,000,000 cubic yards of concrete, 
and will be the second highest dam in the world 
(Boulder Dam, on the Colorado River, being the 
highest). Ruby power-house will be situated close 
to the dam, and will be supplied with water through 
short tunnels in the rock around the end of the dam. 
It will contain four 150,000 H.P. generators. 

The final stage of the project is to be the enlarge- 
ment of the Gorge plant to a capacity of 320,000 H.P. 
by the building of a second tunnel and a masonry 
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FIG. 9—SKAGIT RIVER DEVELOPMENT SCHEME 


dam to replace the present low dam, thus raising the 
water at the intake, 100ft. above its present level. 
This work cannot be done economically until the 
storage of Ruby reservoir is available. To increase 
reliability, the power developed will ultimately be 
delivered to Seattle over six high-voltage transmission 
lines. Each line will carry the output of half of one 
of the three power plants, and each will be kept 
separate electrically until it reaches Seattle. By 
this plan, in conjunction with the two separate 
tunnels for each plant, the reliability of the system 














FiG. 10-GENERATOR AT GORGE POWER - HOUSE 


will be practically equal to that of six separate plants. 

The Skagit Valley is admirably suited for power 
development on account of the fine granite rock which 
forms the walls and bed of the canyon. This rock 
is water-tight and enduring, and provides very strong 
foundations. Another valuable feature of the district 
is the large amount of glacial area in the watershed, 
which provides an extremely stable run-off in late 
summer. 


Tue Arret HypR0-ELEcTRIC PLANT OF THE INLAND 
PowER AND Licut CoMPANY. 


This plant is situated in a river gorge of great 





geological age, on the Lewis River, about 28 miles 
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north of Portland. The dam is a combination variable 
radius arch and gravity type structure, with a 
maximum height of 313ft. It controls Lake Merwin 
reservoir, which is 12 miles long and has an area of 
$850 acres with usable storage of 220,000 acre-feet. 
By constructing additional dams 4,000,000 acre-feet 
of storage can be provided with complete regulation 
of run-off. A continuous flow of 4000 cubic feet per 
second would then be obtained, which would provide 
250,000 H.P. of firm power. The present power- 
house was constructed to accommodate four 
62,000 H.P., 45,000-kW turbo-generator units, of 
which only one is at present installed. This machine 


is a vertical Francis type reaction turbine, running at 
120 r.p.m., guaranteed to develop 61,600 H.P. at 
185ft. head. It is coupled to a G.E.C. umbrella type 
generator with revolving field, which operates at 
Electricity is 
crossing 


13,800 volts, three-phase, 60 cycles. 


transmitted 36 miles to Portland, the 





and contraction of the arch under load and tempera- 
ture variations valuable data were obtained. These 
data were later used to great economic advantage in 
the construction of Boulder Dam, the Morris Dam 
(near Pasadena), and the dams being constructed by 
the Tennessee Valley Authority. 

The discharge capacity of the five Tainter gates in 
the spillway section of the dam was designed for 
twice the maximum river flow ever recorded. The 
wisdom of providing this margin of safety was proved 
on December 22nd, 1933, when an unprecedented flood 
reached a peak in excess of 130,000 second-feet as 
compared with a previous record flow of 60,000 
second-feet. A steel bridge below the spillway was 
carried away by the flood and the power-house was 
flooded by back water, but the dam withstood the 
test perfectly, and the electrical equipment was 
ready for service again as soon as it was dried out. 

Considerable care was taken to protect the salmon 
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Columbia River by a 115-kV submarine cable, 5200ft. 
long—the highest voltage and largest capacity sub- 
marine cable installation in existence. Temporary 
diversion of the river during construction was accom- 
plished by driving a tunnel 1462ft. through the cliff 
forming the south abutment of the dam. This tunnel 
was 25ft. by 25ft. in horseshoe section and was lined 
with concrete. Two rock-filled timber crib dams 
blocked off the workings during construction. On 
completion of the dam the diversion tunnel was 
sealed by two heavy steel gates and a 30ft. concrete 
plug keyed into the surrounding rock. The plug was 
sealed by pouring 765 cubic yards of concrete down 
a 12in. hole drilled vertically from the ground surface 
130ft. above the tunnel roof. 

More comprehensive measurements of temperature 
and strain were made on the arch concrete of the 
Ariel Dam than on any full-sized dam before built. 
Electric resistance thermometers were buried in the 
concrete and by precise recording of the expansion 





run on the Lewis River. During the construction of 
the dam the salmon found their way through the 
diversion tunnel, and when the tunnel was finally 
closed an elaborate fish trap was placed in operation. 
This was so successful that it has since been used as 
the basis for the design of fish-handling facilities at 
other dams. The salmon are trapped in large steel 
tanks, which are hauled by truck to a specially con- 
structed hatchery two miles below the dam. The 
hatchery and all phases of the salmon conservation 
programme are under the control of the Washington 
State Fisheries Commission. The costs of operating 
the hatchery are paid by the company ; the annual 
capacity is 30,000,000 spawn. 

The power developed is transformed up to 66 kV by 
four General Electric outdoor type, single-phase, 
60-cycle, water-cooled transformers. These are 
Y-connected, one being a spare. They are wound to 
transform from 13-2 to 115 kV if required. The 
power is transmitted over two lines built for 110 kV, 





FIG. 12—DIABLO POWER - HOUSE 


but at present operated only at 66 kV. One of these 
connects with the Washington Gas and Electric Com- 
pany’s system, and the other with the North-Western 
Electric Company’s system. The latter company is 
responsible for the operation of the Ariel plant. 


GENERATING PLANT OF THE PORTLAND 
GENERAL ELECTRIC COMPANY. 


STEAM 


This company produces as much power as possible 
from its hydro-electric plant, which has an installed 





Fic. 13—95,000 H.P. UNIT AT DIABLO 


capacity of 93,190 kW, but during low water periods 
has to supplement it by means of its steam plants, 
whose capacity totals 77,500 kW. Station “L”’ is 
the principal steam plant, and serves as a peak load 
carrier and a standby plant, as well as a relay supply 
during low water periods. 

The fuel supply consists mainly of sawmill waste, 
known locally as “ hogged ”’ fuel, of which the plant 
may burn in a normal year 200,000 units of 200 cubic 





FIG. 14—CONVEYOR FOR ““HOGGED”™ FuEL 

feet each. The fuel is readily obtained from an 
adjacent sawmill, or brought in barges from other . 
mills, of which there are a large number situated at 
various points along the river. It is stored in open 
dumps, from which it is reclaimed by a drag-line 
scraper and transported by conveyors and elevators 
into the boiler-room. The conveyors consist simply 
of chains across which are fixed wooden cross bars, 





—— 








FiG. 15-CYCLONE FOR CLEANING CHIMNEY GASES 


as shown in Fig. 14. The fuel is burnt under water- 
tube boilers with specially large furnaces. Firing is 
effected by continuously feeding the wood waste on 
to the grate, where it forms a conical heap which 
burns readily. The air supply is preheated to 
400-500 deg. Fah. 

The flue gases contain from 16 to 17 per cent. CQ. 
Cinders are removed from the chimney gases by an air 





washer and revolving filter. At full load about 1 ton 
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of cinders per hour is recovered and returned to 
the furnaces. One of the cyclones used is shown in 
Fig. 15. 

The method adopted for conveying and firing the 
wood appears to work satisfactorily, and it is stated 
that there is no difficulty in running on a low load or 
in quickly responding to an increased demand. The 
moisture content of the wood varies from 35 to 50 per 





indications that there has been a general subsidence, 
so that the old river channe! to the north of the 
present channel is buried about 200ft. The bedrock 
under the principal structures is a sedimentary 
deposit of volcanic ash largely intermixed with 
pebbles and rock fragments of all sizes ; this is known 
locally as Eagle Creek formation, and upon it the 
dam will rest. A mushroom-shaped intrusion of 





North Bonneville bank. A reinforced concrete cut-off 
wall will extend into the bank and a concrete counter- 
fort wall will protect the upstream bank at each 
abutment. 

The dam is designed to pass a flood of 1,600,000 
cubic feet per second, which is 37 per cent. greater in 
volume than the previous maximum recorded flow. 
Protection against the destructive effect of the falling 
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cent., and occasionally trouble is experienced owing 
to wood sticking in some part of the system. On the 


whole, the use of hogged fuel is considered very satis- 
factory, and is certainly economical, the fuel costs 
amounting to only half the costs when using fuel oil. 
Oil burners are fitted to enable advantage to be taken 
of any exceptionally low oil prices and as a standby 
The output of 


in ease of shortage of hogged fuel. 





Andesitic lava of high quality but quite limited in 
extent forms the foundation for the lock and power- 
house. The overburden consists of river deposits of 
sand, gravel, and boulders, and landslide deposits. 

The dam is of concrete gravity section, with 
reinforced concrete piers which will support 
eighteen vertical lift gates. The gate openings are 
each 50ft. wide and the piers are l0ft. thick, making 








FIG. 17—SOUTHERN PART OF BONNEVILLE DAM 


electricity averages 400 kWh per ‘barrel of fuel oil 
and about 850 kWh per unit of hogged fuel. 


THE BONNEVILLE PROJECT. 


The Bonneville project is part of the comprehensive 
plan for the development of the Columbia River, to 
which reference was made when describing the Grand 
Coulee Dam. Bonneville is the nearest dam to the 
river mouth; the river is tidal over the 143-mile 
stretch trom Bonneville to the Pacific Ocean. Above 
Bonneville there is a series of rapids and pools. 
At one of these, known as Cascade Rapids, there is a 
fall of 25ft., and it is proposed to make use of this in 
the Bonneville project. Discharge records kept from 
1879 to 1933 show that the mean flow of the river at 
Bonneville (which is 3 miles below Cascade Rapids) 
is 214,000 c.f.s.—the flow ranging from a minimum 
of about 40,000 c.f.s. to an average annual flood flow 
of about 500,000 c.f.s. The maximum flood recorded 
was 1,170,000 c.f.s. and occurred in the month of June, 
which is usually the month of the maximum flow 
due to melting snow near the headwaters. The low 
flows occur during winter and are often accompanied 
by floating ice ; they generally last only a few days. 
Bonneville was selected as the site of the dam after 
thorough study and investigation of all possible sites 
at Cascade Rapids and below. At the site chosen the 
Columbia River flows westerly in two channels sepa- 
rated by a narrow tongue of land known as Bradford 
Island (Fig. 16). A dam is being constructed in the 
north or main channel and a power-house and naviga- 
tion lock in the south channel, called Bradford 
Slough, with the lock at the Oregon (south) shore. 
An earth levee across Bradford Island connects the 
dam and power-house. 

At this site, near the axis of the Cascade Mountains, 
the river has cut through nearly 6000ft. of volcanic 
formation, and the cutting has been accompanied by 
slides and the shifting of the channel. There are 





the length of the dam proper 1090ft. The width at 
the base is 200ft. and the height above lowest founda- 
tion is about 170ft. The elevation of the gate sills 
on the crest of the spillways is plus 24ft. and the 
normal pool elevation is plus 72ft. A service roadway 
at elevation plus 97ft. will surmount the piers, and 
the completed dam will look not unlike a concrete 
multiple-arch bridge. Figs. 17 and 18 show the portion 
which has already been completed, viewed from the 


water is secured by special design of the overflow 
section, on the deck of which there is placed a double 
row of reinforced concrete baffles, and by providing a 
wide concrete apron at the toe of the dam (see the 
cross section, Fig. 19). The piers have been designed 
to withstand direct and side pressure resulting from 
alternate open and closed gates, and each contains a 
structural steel skeleton to support the gate guides. 
The steel gates will be of horizontal framed, riveted 
construction, with roller bearings. Each gate will be 
in two sections with automatic lifting and latching 
mechanisms so that either the upper half or the whole 
gate may be moved at once. The gates will be 
operated by either of two 350-ton gantry cranes 
travelling the whole length of the dam. 

The power-house has been situated near the lower 
end of Bradford Slough in order to secure the maximum 
head for the turbines and to take advantage of the 
andesite foundation. The ultimate power installation 
will be ten 43,200-kW units and one 4000-kW station 
service unit. The reinforced concrete substructure 
for six of the main units and the station service unit 
and the ship lock serve to close Bradford Slough, so 
an abutment wall has been constructed at the north 
end of the power-house to facilitate future con- 
struction when all ten units are required. At present 
provision is only being made for two main units, 
which will be of the automatic Kaplan (adjustable 
blade) type, developing 60,000 H.P. at 45ft. head and 
with a water capacity of 12,200 c.f.s. Fig. 20 shows 
a cross section of the power-house. The normal head- 
water elevation is plus 72ft. and the flood height is 
824ft. The tailwater elevation will vary from about 
plus 7ft. to plus 53ft. Each intake bay is divided into 
three equal passages controlled by vertical steel 
gates; one of these passages is further divided so 
that the water in the scroll case reaches the turbine 
gates from five channels. The water leaves the draught 
tube in two equal passages in which are placed hori- 
zontal and vertical splitters to reduce eddies. The 
diameter of the throat of the draught tube is 23ft. 
and the diameter of the turbine shaft is 40in. The 
total length of the structure is 610ft., the distance 
from centre to centre of the turbines being 82ft. A 
gantry crane will move along the upper face of the 





power-house above the ice and trash sluiceway and 
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will be equipped with hoists for clearing the trash racks 
and operating the gates. The generators will be 
rated at 43,200 kW, 13,800 volts, three-phase, 60 
cycles, with power factor 0-9 at 75 r.p.m. The 
station service turbine is of a type similar to that of 
the main turbines. Its generator will be rated at 
4000 kW at 2300 volts at a speed of 257 r.p.m. The 
transformers will be outside the building and the 
switching mechanism will be on the roof. 

One of the objects of the Bonneville project is the 
improvement of navigation on the Columbia River. 
The completion of the dam will enable a depth of 
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FIG. 20—-SECTION THROUGH BONNEVILLE 


30ft. or over to be maintained in the pool above it as 
far as The Dalles, a distance of 40 miles. A ship lock 
is being provided at Bonneville to permit ocean-going 
vessels to ascend the Columbia right up to The Dalles. 
The lock will be 76ft. wide and 500ft. long, with a 
depth of 24ft. over the lower sills at adopted low 
water. The vertical lift at extreme low water will be 
66ft., which is the greatest of any lock yet built. 
With the river at a normal height the lift will be 59ft. 
and at extreme high water it will be 30ft. 

A plan, longitudinal section, and cross sections 
of the ship lock are shown in Fig. 21. The 
excavation was made in the andesite, and the 
exposed wall surfaces were faced with concrete 
anchored to the rock. The additional height 
required was secured by concrete construction of 
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both gravity and counterfort type walls. The lock 


will be filled through an intake at the upstream end of 
the north wall containing two 7ft. by 114ft. Tainter 
valves leading to a 14ft. diameter longitudinal culvert 
beneath the floor of the lock with branches leading to 
forty-one floor ports, each 4ft. in diameter. Emptying 
will be accomplished through the same culvert system 
leading to a 7ft. by 114ft. Tainter valve under each 
wall near the lower end of the lock, discharging 
through culverts leading to five 6ft. by 7ft. floor ports 
downstream of the lower gates. The normal time for 
filling or emptying the lock is estimated to be fifteen 
minutes. 

The lock gates are to be of the mitre type, made of 
silicon steel. They will consist of horizontal girders, 
44ft. long, framed with verticals and intercostals, 
and faced with plain and buckle plates. The lower 
gates will be 102ft. high, each leaf weighing 525 tons, 


and are to have air chambers to reduce the weight 
while in service. The upper gate will be 45ft. high. 
The gate operating machinery, which is located in the 
lock wall, consists of gear and sector actuating a strut 
to the gate. Floating mooring bits with vertical 


guides, recessed in the lock walls, will hold vessels 
while they are being raised or lowered. 

An emergency dam that may be used in case of 
damage to the mitre gates or to permit unwatering 
the lock, consists of thirteen steel truss bulkheads, 
Only ten of these are 


each 4ft. deep and 82ft. long. 
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lowered into grooves in the lock walls by post derricks 
at each end of the south wall. There will be a chain 
fender above the upper gate. Concrete guide walls, 
500{t. long at each end of the lock, will enable vessels 
to moor while awaiting passage. A steel swing bridge 
across the canal below the lock will allow access to the 
power-house and Bradford Island. 

An extensive fishing industry in the Pacific North- 
West is dependent on the Columbia River salmon for 
its livelihood, and it was therefore important to 
provide facilities for the passage of salmon. It is 





FiG. 23—AERIAL VIEW 


accomplished by providing bays in the tailrace at 
either end of the dam, from which the fish may enter 
fish ladders or fish locks which enable them to ascend 
over the dam. The ladders are 35ft. and 40ft. wide 
respectively, the pools which form them being 16ft. 
long and Sift. deep, with a lift between pools of lit. 
The fish locks each have two chambers, 20ft. by 30ft., 
with vertical sliding gates at the top and bottom, and 
with their own emptying and filling systems. These 
work in the same manner as ship locks, except that a 
submerged wooden platform with a sloping surface 
is provided which rises beneath the fish to assure their 





exit. Forty-one weirs, 8ft. wide, have been provided, 
through which the flow of water may be adjusted to 
attract the fish to enter the tailwater pools. 

The method adopted for unwatering the dam site 
can best be understood by referring to the plan, 
Fig. 22, which shows the arrangement of the coffer- 
dams. After the channel, which originally had a 
width of 800ft., had been widened to about 1200ft. 
by dredging at both shores, a U-shaped cofferdam, 
made up of twenty-one timber cribs connected to the 
shore by earth levees, was constructed in the south 
half of the channel. Each crib was launched from 
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FIG. 21—PLAN AND SECTIONS OF BONNEVILLE SHIP LOCK 


inclined ways on Bradford Island, floated into 
position, and held in place while being weighted and 
sunk to bedrock. During this operation the cribs 
were controlled by main holding lines running up- 
stream to a control barge and from there to a steam 
hoisting engine on the shore, and also by side lines to 
electric winches on each shore. Before construction 
of the cribs, the overburden was removed by a dipper 
dredge. The contour of the bedrock was determined 
by sounding, and the cribs were designed roughly to 
fit the bottom. A temporary pile trestle from Brad- 


Be fparqrer l 


OF BONNEVILLE WORKS 


ford Island gave access to the cribs during the sink- 
ing operation. The cribs were built of 12in. by 12in. 
timbers bolted together in horizontal courses. The 
largest cribs, the upstream and downstream cribs 
in the river arm, are 60ft. wide by 80ft. long, and are 
pointed at one end to form a junction with the shore 
arms and to deflect the river current. These two 
cribs serve both the north and south cofferdams. The 
other cribs are rectangular, varying from 60ft. by 
60ft. to 40ft. by 60ft. The heights vary from 40ft. 
near the shore to about 75ft. in the deepest water. 
A protecting wall of sheet steel piling was driven on 
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THE WIGTOWNSHIRE ELECTRICITY SCHEME 


(For description see opposite page.) 
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the river side to penetrate the bedrock about 2ft., 
and a 6in. timber deck was placed over the top of the 
crib to prevent damage from water flowing over the 
top during flood periods. 

The first crib was in place on December 3rd, 
1934, and the south cofferdam was completed and 
pumping started on March 3rd, 1935, enabling part 
of the excavation to be done before the floods stopped 
further work in the channel. No material damage 
was done to the cofferdam during the flood period, 
although the water flowed right over it. 

During the next working season the foundation was 
cleared and construction of the south half of the dam 
was completed to elevation —8. Work on the piers 
was completed to elevation -+-45, with most of the 
steel to full height. A water-tight bulkhead was 





built at the outer pier to serve in the cofferdamming 
operation for the north half of the dam, and the up- 
stream and downstream arms of the south cofferdam 
were removed. It is expected that the spillway gates 
will be placed in position about December, 1937. 
Cableways were largely used throughout the operations. 

Some idea of the extent of the project may be 
obtained from the aerial view, Fig. 23, taken during 
high water period in May, 1936. Water can be seen 
flowing over the north cofferdam and between the 
uncompleted piers of the south half of the dam. A 
closer view of the dam at about this period is shown in 
Fig. 18. The work is scheduled to be completed in 
1938, and the cost is estimated to be 45,000,000 
dollars. 

(To be continued.) 








The Wigtownshire 


wr a bulk supply of electricity became avail- 
able in Wigtownshire in 1933 steps were taken 
by the Wigtownshire Electricity Company, Ltd., to 
meet the demands of the area, amounting to 485 
square miles, with a population of 29,773. An oil 
engine station set to work in 1931 supplied Stranraer, 
but when the alternative supply was provided by 
the Central Electricity Board, it was shut down, and 
lines erected to cater for the population in the whole 
county of Wigtownshire, chiefly concentrated in 
Stranraer, Newton Stewart, Withorn, Wigtown, 
Portwilliam, Portpatrick, and a few small villages. 
The density of population is 60 per square mile, which 
is, of course, very low, necessitating economy in the 
design of the distribution system. Approximately 
30 per cent. of the area is moorland, on which sheep 
are reared, but a large proportion of the remainder is 
devoted to dairy farming, with farms having an 
average acreage of 300 and carrying up to 250 head 
of dairy stock. There are creameries for the pro- 
duction of margarine, butter cheese, &c., and mills 





Electricity Scheme. 


—>— 


readily be understood from the map, Fig. 1, where it 
will be seen that the 33-kV C.E.B. lines feed 
the system at two points, one at Glenluce and the 
other at Newton Stewart. At the latter substation (see 
opposite page) the incoming 33-kV supply is from Tong- 
land, and there is an outgoing 33-kV double-circuit 
line to Glenluce. An 11-kV double-circuit line goes 
to Wigtown and Bladnoch, and an 11-kV rural 
wood pole line runs to Kirkcowan. The terminal 
structure at Wigtown is also shown on the opposite 
page. In both cases the grid supply is given through 
two 750-kVA transformers, which reduce the 
pressure to 11-kV. The company’s H.T. gear 
at Glenluce consists of three panels of G.E.C. truck 
type, 11-kV switchgear, with electrically operated 
auto-reclosing gear, controlling the Glenluce—Stran- 
raer E.H.T. double-circuit line carried on Callender 
P.B. poles and that at Newton Stewart four panels 
of the same gear controlling 11-kV feeds to the 
kiosk substations in the town, 11-kV rural lines, and 
the double-circuit P.B. line with electrically operated 
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Fic. 1—MAP 


in which cattle food is produced, and to a lesser 
extent woollen goods. 

Stranraer, with a population of 7000, is the centre 
of a large agricultural area. Situated at the head of 
Loch Ryan, and only 21 miles from the Irish port 
Larne, it has become, as is well known, an important 
packet station, and L.M.S. Railway steamers, running 
in conjunction with London trains, make regular 
crossings. A supply is given to the railway company 
at 11-kV for the locomotive repair workshops, 
and to the harbour for the coal conveyor, &c., whilst 
the steamers also take a supply from the mains when 
in dock. The approximate installed load amounts 
to 100 kW. Other of the more important consumers 
are the Galloway Creamery of the Scottish 
Milk Marketing Board, with an approximate installed 
load of 275 kW, the Wigtownshire Creamery, 
belonging to the Scottish Co-operative Wholesale 
Society, with about the same load, and a grain mill 
producing cattle foods and concentrated foodstuffs 
in cube form and cooked maize, with an approximate 
installed load of 100 kW. 

The E.H.T. distribution scheme at 11-kV will 





OF HIGH - TENSION LINES 


reclosing gear running to Bladnoch. All thin 
continuous lines in Fig. 1 represent rural light 
line construction, viz., wood poles and _ cross- 
arms, pin type insulators, 0-02 square inch, 
single-circuit, copper-cadmium conductors, and with 
an average span of approximately 320ft. 

Duplicate 11-kV feeders from Glenluce feed 
an eight-panel G.E.C. truck type switchboard in the 
Station street sub-station at Stranraer (Fig. 6), which 
controls the main outgoing 11-kV overhead rural 
lines, 11-kV feeds to the kiosk sub-stations in the 
town and the more important power consumers. 
Underground low-tension feeders supply the centre 
of the town, but overhead distribution is 
employed elsewhere. A kiosk in Stranraer is shown 
in Fig. 7, and one in Glenluce in Fig. 8. 

Newton Stewart with a population of 2400, situated 
on the eastern county boundary, lies at the foot of the 
Galloway Hills, and is an agricultural and woollen 
centre, containing the Cree Mills. The low-tension 
distribution scheme is similar to that at Stranraer, 
but in one part of the town a Pirelli 11-kV catenary 
cable is carried by the poles for the low-tension dis- 





tribution system, as shown on the ‘opposite page, 
and serves as a kiosk feed. 

Portpatrick, a small seaside resort, on the west 
coast, is of interest on account of its wireless 
and coastguard stations, controlling shipping in the 
channel. The Enoch Hill wireless station, which 
takes a supply from the Wigtownshire Supply Com- 
pany, also gives short-wave radio telephone com- 
munication with Lreland and duplicates the submarine 
cable connection. The incoming supply at 11-kV 
to Portpatrick is obtained from Stranraer (see 
map), and is transformed down in a G.E.C. kiosk 
sub-station, controlled by a switch fuse unit. The 
low-tension supply is given on the overhead system. 

The Scottish Co-operative Wholesale Society’s 
margarine factory at Kladnoch is one of the largest 
single consumers in the county. Whilst margarine 
is the chief product, butter and cheese are also manu- 
factured. ‘The installed capacity of electrical plant 
is approximately 400 kW. The double circuit P.B. 
lines from Newton Stewart terminate at Bladnoch 
in a kiosk switching station, and outgoing 11-kV 
rural lines to Withorn and Portwilliam are controlled 
by G.E.C. cubical type over-current breakers with 
mechanical auto-reclose gear. 

The duplicate 11-kV cable supply to the Blad- 
noch Creamery is also controlled from this kiosk, 
with battery-operated reverse power relays on the over- 
head line from Newton Stewart and overload inverse 
time element relays and definite minimum time earth 
leakage relays on outgoing circuits, all of G.E.C. 
manufacture. In the Bladnoch Creamery sub- 
station the incoming 11-kV feeders are controlled by 
G.E.C. oil-immersed switch fuse units, and two 
200-kVA transformers with a ratio of 11,000/400 
volts feed a G.E.C. four-panel polished slate switch- 
board with oil circuit breakers and metering equip- 
ment. 

At Garlieston, a port on Wigtown Bay, Wyllie’s 
Mill, devoted to general milling and the manufacture 
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FIG. 2—METHOD OF TAPPING 11-KV LINES 


of concentrated animal foodstuffs in cube form, has 
an installed load of approximately 120 kW, whilst at 
Withorn, an agricultural centre, the Scottish Co-opera- 
tive Wholesale Society Creamery, in which butter and 
cheese are manufactured, takes a load of approxi- 
mately 75kW. The motors, which drive an automatic 
pumping station supplying the burgh water mains, 
are also fed from the Wigtownshire Company’s system. 

To the north of Luce Bay, the Air Mimistry has 
recently constructed an aerodrome for the training 
of pilots in bombing and machine gun practice. A 
supply is given to this aerodrome by a single 11-kV 
underground feeder cable, which feeds a sub-station 
on the site. In this sub-station a four-panel switch- 
board, composed of G.E.C. round tank gear, con- 
trols the incoming supplies, metering equipment, the 
aerodrome supply, and an outgding feeder to Luce 
Bay, supplying searchlights, &c. 

Other villages supplied from the company’s mains 
are Kirkcolm, Lochans, Stoneykirk, Kirkcowan, Port- 
william, Wigtown, Kirkinner, Whanphill, Strobie, 
and the Isle of Withorn, the supplies being mainly 
of a domestic nature. At present the total length of 
E.H.T. mains is 96 route miles, and that of low-tension 
mains and distributors 29 miles. With the exception 
of the 17 route miles of double P.B. line, single- 
cireuit rural light line construction is general. For 
the P.B. lines (see Fig. 3) the usual Callender gal- 
vanised steel towers, with interlocking lattice steel 
fabrications, are employed. The approximate height 
of the towers, which carry double circuits, and an 
over-running earth wire, is 45ft., and the average span 
is 400ft. Pin type insulators support copper conduc- 
tors of 0°36 square inch and 0-058 square inch section. 
A new cross arm, cheaper and less conspicuous than 
the original arm, and a new climbing guard are the 
two latest improvements to the Callender P.B. pole. 

At important tapping points, where it is necessary 
to tap supplies from both circuits, the standard 
arrangement is shown in Figs. 2 and 3. For the light 
rural lines wood poles, with an average height of 
34ft. with wooden or steel cross arms, and pin insu- 
lators carrying 0-02 square inch cadmium copper 
conductors are used. The average span of the poles 
is 320ft. In Fig. 4 is shown the 11-kV Stranraer-— 
Kirkeolm line, with horizontal horn air break section 
switches on a single pole, and in Fig. 5 the distribu- 
tion gear at Lochans with two structures. That on 
the left is a switching structure controlling the main 
circuit to Portpatrick and a tee off to South 
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Thinns Peninsula, and that on the right a pole 
transformer structure for local distribution in 
Luchans. 

For supplying small villages and farms the more 


kiosk feeders, and for supplying the more important 
consumers where short route lengths are involved. 
Pirelli general three-core, paper-insulated, double 
steel tape, armoured cables, of 0-01, 0-0225, and 0-04 


cables of 0-06, 0-1, and 0-2 square inch section. The 
farm load has only recently been tackled, but at 
present approximately thirty farms are connected 
to the system. The supply at 11 kV is transformed 








Fics. 3, 4 AND 5—11-KV DOUBLE CIRCUIT TAPPING; 


expensive steel kiosk sub-station is replaced by an|square inch, are employed. 


outdoor sub-station formed by an H pole (see page 644) 


carrying a transformer, approximately 15ft. above the | on the outskirts of the larger towns and for village 
ground. Air breakG.E.C.switchgear and separate fuse | farm supplies. 








11-KV HORIZONTAL 


The total length of 
19-35 miles of overhead low-tension lines is in service 


Wood poles support four conductors, 





FIG. 6—-INTERIOR OF STRANRAER SUB - STATION 


mounts to take Quenchol fuses are erected above to 
control the high-tension side of the transformer, which 
is controlled on the low-tension side by porcelain fuses 
housed in ironclad cases. In the past only three- 














FiG. 7-K!iOSK AT WEST END, STRANRAER 


phase lines have been provided to give supplies to 
farms, but more use is to be made of single-phase 
lines in the future. 

The total length of underground high-tension mains 





is 8-3 miles, They are only used as high-tension 





having areas of 0-05 and 0-1 square inch, and a No. 8 
S.W.G. conductor for street lighting. On page 644 
are shown street lighting brackets at Portpatrick, 
attached to steel poles carrying’ the-low-tension: lines. 











FIG. 8-KIOSK AT GLENLUCE 
G.E.C. direction reflectors, as shown here, are used 
throughout the Wigtown area. 

Underground low-tension mains having a total 
length of 9-7 miles are used mainly in the centre of 
the larger towns as interconnectors between kiosk 
and feeder pillars. They consist of Pirelli paper- 
insulated, lead-covered, double steel tape, armoured 





AIR BREAK SECTION SWITCH: 





DISTRIBUTION GEAR AT LOCH4NS 


down to 400/230 volts at an outdoor sub-station, with 
air break switchgear and Quenchol fuses, as in the 
case of the Caldon main farm shown on page 644. 
The pressure of 400 volts is used for motors, whilst 
lighting and domestic appliances are supplied at the 
lower pressure. There are eleven sub-stations in 
burgh and urban districts and forty-four in rural 
districts. 

The total number of houses, public buildings, 
business premises, factories, farms, &c., in the area 
of supply is 9223. At present there are 2324 con- 
sumers connected to the mains, with a load of 9305 
kW, and 2495 premises are within the reach of the 
existing distributors, but are not yet connected. The 
maximum demand of the system is 1042 kW. Includ- 
ing 724 cookers, 1615 appliances in use on the mains 
are on the hire purchase system. The units pur- 
chased during the year ended December 31st, 1936, 
amounted to 3,541,040, at an average price of 1-77d., 
the sales during the year 1936 showing an increase of 
50 per cent. on the sales for 1935. Reductions in 
tarifis were made in 1936 and 1937. The capital 
expenditure estimated at the end of December 31st, 
1936, was £120,000. 








THE NEWCOMEN SOCIETY. 


THE summer meeting of the Newcomen Society is to be 
held in Herefordshire from Wednesday, June 23rd, to 
Saturday, June 26th. The London and district members 
will leave Paddington at 1.45 p.m. and arrive at Hereford 
at 5.50 p.m. on Wednesday, June 23rd. That evening a 
reception will be held at the Museum and Art Gallery. On 
Thursday there will be a whole-day motor coach tour and 
visits will be paid to the remains of the Hay tramway 
embankment, a wheelwright’s shop dating from the 
eighteenth century at Dorstone, and a seventeenth century 
irrigation project. During the afternoon will be seen the 
Vowchurch Parish Church, Abbey Dore, a saw pit at 
Pontrilas, sections of the Abergavenny-Hereford tramway, 
and a hydraulic ram of 1827 still working on the Whitfield 
Estate. In the evening, after a dinner, papers will be read 
by Rhys Jenkins on “ The Industries of Herefordshire in 
Bygone Times”; and Capt. F. B. Ellison on “‘ The Hay 
Railway or Tramway in Herefordshire, 1811-1864.” On 
Friday, during a whole-day motor coach tour, visits will 
be made to Fownhope, Ariconium, Goodrich Castle, Whit- 
church, Monmouth, Raglan Castle, and Castle Green, 
Hereford. On Saturday morning the meeting will conclude 
with visits to places of interest in the city of Hereford. 








New AMERICAN STREAMLINED LocomortivEs.—The 
first of two new streamlined steam locomotives has been 
completed at the West Burlington workshops of the 
Chicago, Burlington and Quincy Railroad in the United 
States. This first engine is one of the company’s standard 
4—6—4 two-cylinder type locomotives with different running 
gear details and encased in a streamline stainless steel 
sheathing. The following particulars of the engine are 
given in Railway Aye :—Boiler pressure, 250 lb. per square 
inch; cylinders, 25in. by 28in., driving wheels, 78in. 
diameter ; total engine weight, 200 tons; tractive force, 
47,700 Ib. for the main engine and 11,700 lb. for the 
booster on the rear trailing wheels. The engine is equipped 
practically throughout with roller bearings and is said to 
be capable of speeds of over 100 m.p.h. 
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The Lee-Richards Annular Monoplane, 


I910- 


EFORE the 1914-18 war period it was recog- 

nised that in the rapidly progressing develop- 
ment of the aeroplane, the most urgent requirement 
was a considerable extension of the ratio between 
flying speed and stalling speed. Since the aircraft 
had to be landed at some speed above the stalling 
speed, the flying speed/landing speed ratio was not 
more than 2-5 or rarely 3 to 1. Since the war two 
schools of thought have arisen. According to one 
the requirements of the period greatly advanced the 
science of flight, while the other claims that the war 
prevented progress by enforcing a standardisation of 
design and so bequeathing to the present day the 
limitation of ratio referred to, inherent in orthodox 
designs. Slots, flaps, and interceptors all mitigate 
these conditions and give control below the stalling 
speed and higher lift, but they are recognised as 
palliatives and not as cures of the evil. The war 
period put a stop to all but orthodox research, 
although several alternative avenues were being 
explored which showed promise of some amelioration 
of the Jimitations. 

Amongst the most interesting of these endeavours 
was the experimental work carried out by the late 
Mr. Cedric Lee and Mr. G. Tilghman Richards on an 
annular wing form, between 1910 and 1914, the work 
being based on original patents by Mr. G. J. A. 
Kitchen, of Lancaster, who later was the inventor of 





1914. 


5in. to 2-5in. to eliminate danger of whirling. This 
extension shaft was used all through the trials with- 
out trouble. Discussion of the possibilities and 
dangers of an extension shaft drive crops up periodic- 
ally at the present time in connection with the idea 
of placing engines inside the wing structure and 
driving by such shafts. 

When the decision was made to add a model to 
the National Collection, Mr. Richards asked Mr. 
Gordon England, the only person alive to-day who 
had actual flying experience of the machine, to state 
frankly his opinion of the design in view of much 
experience gained since the far-off days of 1914. A 
copy of his reply is attached. The tendency to yaw 
when using the ailerons, to which he refers, was 
modified in the second and third rebuilt machines, 
which were flown by Gordon Bell. The machine, 
however, always had a slow rolling motion of about 
a foot at the periphery, a motion which in those days 
was known as the ‘‘ German roll,” as it was a charac- 
teristic of the over-stable “‘ Taube” class. A kick 
on the rudder stopped it, after which it slowly 
developed again, but it did not increase beyond the 
amount stated above. It was caused by the use of 
too great a dihedral setting of the wing in combina- 
tion with the natural stability of the plane form. 
Actually no dihedral setting was required, but the 
builders had not enough courage to eliminate what 





decided to make a prolonged flight so as to get used 
to the handling of the machine. With the engine 
opened up fully, the speed of the machine rose to 
between 83 and 85 m.p.h. on the air speed indicator. 

Wide easy turns were made, and the machine was 
flown for about 30 min. On returning to the aero- 
drome, and just preparatory to cutting off the engine 
and gliding in to make the first landing, the engine 
stopped without warning, and, in direct contradiction 
of all the controls, the machine proceeded to loop. 
It completed three-quarters of the loop and was 
recovering when it hit the telegraph wires running 
along the side of the aerodrome, and was completely 
wrecked. 

On examining the wreckage, it was discovered that 
the petrol tank was absolutely dry, although, as far 
as could be ascertained, at the start of the flight the 
tank contained fuel sufficient for 34 hours’ flying.t 
By a careful process of examination of the sequence 
of events that led up to the crash, the designers came 
to the conclusion that there was a curious cancelling 
out of all couples while the engine was running, due 
to the offset of the propeller thrust and the down- 
wash efiect upon the control surfaces, but that when 
the engine stopped, all the couples were added 
together, producing a state of complete instability 
which the control surfaces were not sufficient to 
overcome. 

The machine was carefully rebuilt, with all the 
necessary corrections indicated by the researches 
made. It was again flown by me, and it handled 
even better on the ground than previously, but on 
this occasion it was decided to make a series of short 
hops with landings inside the confines of the aero- 
drome, in order to establish the fact that the vicious 
characteristic had been removed. It was imme- 





























ViEWwsS OF MODEL 


the split conical reversing rudder for ships. The Lee- 
Richards design, of which a one-tenth scale model 
(illustrated herewith) has been added to the National 
Collection of Aircraft in the Science Museum, is 
claimed to have had valuable characteristics. The 
wing form was such that it had no ‘ burble”’ point 
and therefore was practically immune from the 
danger of stalling. It had three separate regional 
movements of centres of pressure, which could be 
arranged to give in combination any degree of 
inherent stability desired. It was very strong con- 
structionally, being in effect a ring structure braced 
fore and aft by a strut—the body—whilst the span 
was about half that of an orthodox machine of similar 
area. The design secured a substantial increase in 
the flying speed/landing speed ratio, the top speed 
being 83-85 m.p.h., and the landing speed 20-22 
m.p.h., which increased the ratio to between 3-8 
and 4 to 1, an achievement which has not as yet been 
accomplished by orthodox research without extrane- 
ous fitments. The experimental trials were under- 
taken by Mr. E. C. Gordon England and the late 
Mr. Gordon Bell, who gave one of his exhibitions 
before Mr. Winston Churchill and the late Sir John 
French early in 1914. Altogether, some 128 hours’ 
flying, equal to about 10,000 air miles, were done in 


the 1913-14 period. The machine was_recon- 
structed three times during the trials. Each time 
certain undesirable characterics were eliminated. 


The final state is shown in the model exhibited at 
South Kensington. 

An interesting feature of the design was the unusual 
position of the 80 H.P. rotary Gnome engine. Mr. 
Richards demonstrated his belief that such engines 
did not require to be exposed to the slip stream for 
adequate cooling, by running the engine im a packing 
ease, and showed that the heated air thrown out 
by the rotating cylinders helped by the ejector action 
of the exhaust gases only required a moderate aper- 
ture with a suitable opening to admit make-up air. 
This fact enabled the engine to be placed well back 
from the nose, permitting a good streamline body, 
the tractor air screw being driven through a hollow 
extension shaft, some 4ft. in length, tapered from about 








OF LEE-RICHARDS ANNULAR MONOPLANE AT THE 


was then considered a necessity in the setting of the 
wings. 

Mr. Lee, who had Wellsian visions of hosts of 
annular aeroplanes guarding the shores of Britain 
against an enemy, insisted on extreme secrecy, which 
was unnecessary, and prevented much of the interest 
which would otherwise have been created in the work, 
and led to all sorts of stories of what was going on, 
many being derisive. In fact, it was not until an 
article appeared in Flight in 1924 that any technical 
account of the work was made available to the public. 
Mr. Cedric Lee, who joined the R.N.D., was killed at 
Beaumont Hamel. Mr. Tilghman Richards, who was 
Beardmore’s designer between 1915-21, has for the 
last twelve years been on the staff of the Science 
Museum as lecturer on the engineering collections. 


Mr. GorDOoN ENGLAND’s LETTER. 


The machine under consideration was the first Lee- 
Richards monoplane fitted with 80 H.P. Gnome 
rotary engine, and constructed at Shoreham Aero- 
drome, Sussex. The machine was a _ two-seater 
monoplane, and was flown by the writer for a total of 
ten hours’ flying time. 

As soon as the machine was completed, and the 
engine given a running-up test on the ground, the 
machine was taken out for its first taxi-ing test 
across the aerodrome. It was obvious immediately 
that the machine handled perfectly on the ground, 
and although the engine was not opened up fully, 
within some 150 yards of the start and at an indicated 
air speed of 30 m.p.h., the machine showed signs of 
being airborne. 

The elevator, aileron and rudder controls were 
all tried and found to give a prompt reaction, and so 
the machine was allowed to take off. The actual 
take-off speed was between 30 and 32 m.p.h.* The 
machine accelerated rapidly. All the controls 
appeared to work smoothly and efficiently, and I 





*I should imagine that this is the only instance, even in 
orthodox development, of an aircraft going off the draughting 
board, through the wind-tunnel and straight into the air. 





SCIENCE MUSEUM 


diately evident that this characteristic had entirely 
vanished, and the machine was delightful to handle, 
not only on the ground, but in the air and in landing. 

After the conclusion of these short hops, the 
machine was again taken up and flown out cross 
country. It handled beautifully in all but one 
respect, and the landing, coming in from a con- 
siderable height in a glide, was delightfully simple 
and sure. The one bad characteristic was a tendency 
to yaw by the use of aileron control, which yaw might, 
if permitted, have developed into a flat spin, and 
although several adjustments and alterations were 
made to try to eliminate this tendency, no radical 
improvement was effected during the time I flew 
the machine. 

To sum up in the light of my very broad experience 
of all types of aircraft of those days, I can say that 
for straight flying or in normal conditions, such as 
wide turns and the more ordinary manceuvres, no 
aeroplane which I had flown up to then was so easy 
to fly or more delightful to handle. 

The machine had a remarkable speed range for those 
days, as it could be taken off the ground with com- 
plete certainty at 30 m.p.h., with full load, 3} hours’ 
fuel, pilot and passenger, and would climb with this 
load at the rate of 450ft. per minute up to the first 
1000ft. Its top speed was between 83 and 85 m.p.h. 
The visibility was excellent, due to the very small 
span and the annular formation of the wing. Judged 
by the performance standards of the day, the machine 
was as efficient as any other form of aircraft available. 

It will always be a matter of regret to me that the 
advent of the Great War resulted in the dropping of 
the experiments, because no doubt the yawing tend- 
ency could have been overcome by careful research, 
and it is possible that a very useful form of aircraft 
might have been developed from these early experi- 
ments. 


(Signed) E. C. Gorpon ENGLAND. 





+ The tank was filled up overnight under my supervision and 
unless tamperd with in the interim should have still been full in 
the early morning. This happening was never satisfactorily 
elucidated. 
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The “Otto” Water Ozonising 
System. 


IN a recent issue we gave a brief description of an 
interesting plant for the treatment of town’s water by 
ozone, which has recently been completed for the Ashton- 
under-Lyne, Stalybridge and Dukinfield District Water- 
works by the British ‘“ Otto’ Ozone Water, Wood, and 
Textiles Treatment Company, Ltd., New King’s-road, 
London, S.W.16. Plants of a similar type have been 
extensively adopted for the purification of water supplies 
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20,000, at which pressure it is conveyed to the electrodes 
of the ozone producer. 

When the dried air has been subjected to the action of 
the silent flame discharge, it is drawn through an aperture 
in the centre of the dielectrics into a stoneware pipe lead- 
ing to the emulser, where it is mixed with the water under 
treatment, as previously mentioned. The ozonised air 
and water after passing to the self-contact chamber pro- 
ceed through a launder to the service reservoir. 

The analyses carried out by the Waterworks Com- 
mittee’s analyst, Mr. J. Dillwyn Josephs, are given in 
a table at the end of this article and show in detail the 
improvements in the water treated. 





























220V. 
480/500~ 
“Tre Encineer” 

R.—Raw air main. E.—Emulser. 
Ce.—Caleium chloride. 
Co.—Coke. 

S B.—Switchboard. 

O.—Ozone air main. 
8S C.—Self-contact chamber. 
O P.—Ozone producer. 
F.—Raw air fan and motor. 


tank. 


FiG. 1—-DIAGRAMMATIC LAY-OUT OF OZONE 


in Franee, but there is only one other installation in this 
country for dealing with town’s water, and that is at 
Brighton. 

The lay-out of the plant is shown diagrammatically in 
Figs. 1, 2, and 3, while Fig. 4 shows the ozone producer. 
The rated capacity of the plant at Knott Hill reservoir is 
60,000 gallons per hour. The oxydising properties of 
ozone are utilised to destroy all forms of bacterial life, 
excepting a few kinds of sporing bacteria which are harm- 
less to the consumer. In addition to the annihilation of 
bacteria, other forms of organic impurity are destroyed. 
Referring to the diagrams, it will be gathered that the 
ozone is prepared by discharging high-voltage electrical 
current across a gap when a portion of the oxygen in the 
air in the gap is converted into ozone. The makers state 
that the quantity of ozone in the treated air may not 
exceed 5 grammes per cubic metre, but is sufficient to 
purify water by oxidation if the mixture of the ozonised 
air with the water is sufficiently intimate. This forms one 
of the special features of the “‘ Otto ” system, in which an 
emulser, shown in the diagrams, is employed. This 
element consists of an earthenware cone through which 
the water being treated is forced. The sudden expansion 
of the water at the end of the cone causes a partial vacuum 
in the chamber surrounding the cone into which the 
ozonised air rushes to form an emulsion with the issui 
water. It is claimed that the sterilisation of the water is 
practically instantaneous at this point, but in order to 
complete the process the mixed ozonised air and water is 
carried down an earthenware pipe into a reinforced con- 
crete chamber called the self-contact chamber. On leaving 
this chamber and after cascading over steps, no trace of 
ozone can be detected in the water. 

An essential condition for the success of the process is 
that the air to be subjected to the ozonisation treatment 
shall be as dry as possible, and this is effected by means 
of the desiccator shown in the diagrams. The desiccator 
contains layers of calcium chloride and coke, through 
which the air is blown before its passage through the ozone 
producer shown in Fig. 4. The parallel lines seen in the 

i m represent the glass plates which are used as 
dielectrics, and across the gaps between these plates high- 
tension current is discharged in a silent violet flame. The 
current employed comes to the switchboard at 400 volts, 
50 cycles, from which it passes to the alternator to have 
its frequency increased to 500 cycles. Following this 


A) 
20,000V. 


D.—Dried air main. 
M.—Raw water main from reservoir. 
H.—High - tension 


W.—Desaturation weirs. 
Ta.—Storage tank, 350,000 gallons 
capacity 





increase in frequency, the voltage is transformed to 





SECTION X.Y. 


“THe Enginger” 


De.—Desiccator. 
Eo.—Excess ozone pipe. 
Sf.—Fan switchgear. 
T.—Transformer. 
P.—Pan trap. 
C.—Conning sight holes. 


S C.—Self-contact chamber. 
O P.—Ozone producer. 
S.—Main switchboard. 
F.—Raw air fan. 
E.—Emulser. 
D.—Dried air main. 
M.—Raw water main from 
reservoir. 


FiGs. 2 AND 3—SECTIONAL 


A.—Motor alternator set. 






























De.—Desiccator. 

Eo.—Excess ozone pipe. 
T.—Transformer. 
P,—Pan trap. 
C.—Conning sight holes. 
A.—Motor alternator set. 
G.—Regulator. 


cooling water 


PLANT 


The results demonstrate that the ozone treatment has 
reduced the organic matter content of the water, as 
shown by the oxygen absorbed and albuminised ammonia 














FIG. 4—OZONE PRODUCER 


tests.. The colour was reduced and as regards bacterio- 
logical purification the abnormal gelatine counts have 
been entirely eliminated. 

Official tests for current consumption have not yet been 
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carried out, we are informed, but Mr. T. B. Whitson, 
engineer to the Water Board, has given us the following 
proliminsey results obtained with a water having a fairly 

eavy alge gruwth: For ozonisation of the water only, 
171 kWh per million gallons ; for pumping water through 
the emulser, 192 kWh per million gallons. With regard 
to the latter figure, it must be explained that while the 
actual head of water required on the emulser is 8ft., the 
head against which the pump works is 30ft., due to the 
fact that the top water level of the self-contact chamber 
is 20ft. above the top water level of Knott Hill reservoir, 
The service reservoir has been so constructed as to give 
an extra head on the trunk main to Ashton-under-Lyne, 
and the pumping costs given above are therefore higher 
than would be the case with straightforward ozonisation. 


Chemical Analysis of the Filtered Water, Knott Hill Water and 
Ozonated Water. 

A. Yeoman Hey Reservoir water taken at filter house, Ashway 

B. Knott Hill Reservoir water taken prior to ozone treatment. 

C. Knott Hill Reservoir water after ozone treatment, 




















! ! 
PS ak” Wy Hm 
Filtered | Knott | 
Analysis. water Hill Ozonated 
taken at | water, Knott 
filter grains | Hill 
house. | per gal. | water. 
“Free” acidity as CO, ... ...| 0-14 0-21 | 0-21 
Combined alkalinity as CaCO, 2-24 2+24 2-24 
Total hardness, soap test .++| 4:0 deg. 4-9 deg. | 4-9 deg 
Clark | Clark Clark 
Combined chlorine (Cl,) ... 0:75 1-00 1-00 
“ Free ’ and saline ammonia 0-0003) 90-0001; 0-0003 
Albuminoid ammonia 00-0034; 0-0027; 00-0014 
Nitric nitrogen ... 0-057 0-057 0-057 
Nitrous nitrogen... ... ...| None None None 
Oxygen absorbed test, 4 hours 
at 26-7 deg. Cent. --| 0-041 0-028 0-015 
Ozone ‘Marre - _ — None 
Bacteriological Analysis. 
' 
Result of examination. A. B. C. 
ravi } En Sere 
1. Organisms growing on nutri- | 
ent gelatine cultivated 
for 3 days at 20 deg. | 
Cent. per 1 c.c. of water : i 
Liquefyi Sa ya l 8 | 0 
Non-liquefying ... 3 Uncount 0 
able 
Total .. 4 Uncount 0 
able 
2. Organisms growing on nutri- | | 
ent a cultivated for 
2 days at 37 deg. Cent. 
per 1 c.c. of water : | } 
Total counts Tat ee 1 1 | 1 
3. Bacillus Coli C is: 
Found in - _ | — -— 
Not foundin.... ... ...| 100¢.c. | 100c.c. | 100c.c. 
4. B. Enteritidis Sporogenes : 
‘ound im oe. ese eae ove -- — as 
Not found in 100¢.c. | 100c¢.c. | 100c.c. 











New Veuicutar TUNNELS IN New YorkK.—Permission 
has been granted to the New York City Tunnel Authority 
to build a new vehicular tunnel cx ting the Queen’s 
Midtown tunnel and the Lincoln tunnels, which are now 
under construction. This will provide through under- 
und traffic routes between New Jersey and Brooklyn. 
e estimated cost of the new tunnel is twenty-seven 
million dollars. Authority has also been given to build a 
tunnel under New York Bay from Staten Island to 
Brooklyn. 

Tue Late Mr. J. H. Wiip.—We regret to have to 
announce the death of Mr. J. H. Wild, M.I.E.E., which 
took place at his home, Clive Lodge, Bedfont, on May 26th. 
Mr. Wild served his apprenticeship with the General 
Electric Company at Manchester, and was subsequently 
commercial manager to the Lancashire Dynamo and 
Motor Company, Ltd., and from 1915 to 1916 works 
manager for the same company. In 1916 he was appointed 
to the staff of Vickers, Ltd., as assistant superintendent 
of electrical manufactures, and in 1921 he left to join the 
board of Nathan and Allen, Ltd., of Lonion, with whom 
he remained until his death. Mr. Wild was a very sound, 
highly-trained engineer with an exceptionally wide expe- 
rience in the manufacture of all types of electrical 
machinery. He had carried out many large electrical 
contracts for the equipments of mills, factories, and hydro- 
electric and steam-driven power-houses. He had travelled 
extensively and was familiar with all the capital cities of 
the British Empire. Wherever he went he made friends, 
and was loved and respected by all those who learnt to 
know him. 

Diese EncIne Users ASsociaATION: SUMMER MEET- 
1vG.—The summer meeting of the Diesel Engine Us:rs 
Association will take place at Crewe on Wednesday, 
June 9th, when the locomotive works of the London, 
Midland and Scottish Railway Company will be visited. 
The programme is as follows :—12 noon, assemble at the 
Crewe Arms Hotel; 12.15 p.m., luncheon ; 2 p.m., leave 
the Crewe Arms Hotel by motor coach for the general 
offices of the London, Midland and Scottish Railway 
Company; inspection of locomotive works and Diesel 
shunting engines; 4.30 p.m., leave the general offices by 
motor coach for Crewe Station. Suitable trains for 
members travelling from London are :—Euston, dep. 
8.45 a.m.; Crewe, arr. 11.44 a.m.; Crewe, dep. 5 p.m.; 
Euston, arr. 8.26 p.m. Applications for tickets should be 
made to the Secretary, Mr. A. T. Hobbs, M. Inst. C.E., at 
56, Victoria-street, Westminster, S.W.1, not later than 
Saturday, June 5th. As the London, Midland and Scottish 
Railway Company has arranged for the inspection of a 
large number of Diesel electric andoil engine driven 
shunting locomotives with mechanical gears, and a further 
number of other locomotives, as well as the i tion of 
the Crewe locomotive workshops, it has been decided to 
defer the presidential address which was to have been 








PLAN OF OZONE HOUSE 








delivered by Mr. T. Hornbuckle, A.M. Inst. C.E., after 
the luncheon, to a later date. 
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Rail and Road. 





New Zambesi Bripae.—The new 1300ft. long bridge 
being built across the Zambesi near Chirundu is to be 
named the Otto Beit bridge. 


RAILWAYMEN’s WaGeE Ciaims.—The representatives 
of the four main line railway companies have rejected the 
claims of railway trades unions for an increase in wages. 
The unions are not only asking for the termination of the 
economy cuts awarded to the companies by the National 
Wages Board in 1931, but for improvements in wages and 
conditions. 


Norse Resrearcu.—A gift of £1000 has been made to 
the National Physical Laboratory by the British motor 
eycle industry, to be used for research work on motor 
eycle silencing. An investigation is to be made into the 
source and character of noise, of both engine and mech- 
anical origin. Four representative types of engines are 
to be used in the investigations. 


Tue British Ratways aND THE CoRONATION.—There 
is every indication that the month of May, 1937, with its 
historic occasions provided the most intensive period 
for railway passenger traffic since the days of the Great 
War. During the month no less than 4079 special trains, 
in addition to augmented ordinary passenger train services 
introduced by two of the railways, were run by the 
British railways. 

New By-pass Roap 1n Devon,—The Minister of Trans- 
port has made a grant towards the cost of £34,000 for the 
building of a new by-pass road to avoid the steep hill and 
sharp corners on the road through Pilton, near Barnstaple. 
The new road will cross the river Yeo by a bridge to be 
built at the north end of Pilton Causeway. It will be 
60ft. wide and have a 30ft. carriageway. The bridge will 
have a width between parapets of 45ft. 


L.M.S. Excursion Traits DeRatmMEeNt.—When a 
London, Midland and Scottish Railway excursion train 
was approaching the Sandal and Walton station near 
Wakefield, on Sunday, May 30th, the last coach was 
derailed. According to reports, the wheels of the coach 
fouled some points and swung out over two sets of goods 
lines and struck a signal gantry. The train dragged the 
coach, which was wrenched off its bogies, for some 200 
yards before the coach broke away. One person was killed 
and five seriously injured. 


ANOTHER CINEMA ON WHEELS For L.M.S.—So pro- 
nounced has been the success of the mobile film unit, 
introduced by the London, Midland and Scottish Railway 
Company last November for the purpose of exhibiting 
instructional films to staff at outlying stations and 
depots, that the company has decided to build another of 
these “ cinemas on wheels ”’ to be ready by the autumn. 
The original mobile film unit, which is claimed to be the 
first travelling rail cinema in the world to incorporate a 
standard size projector, will shortly conclude its first tour 
of the L.M.S., in the course of which 450 performances 
have already been given to audiences totalling over 12,000 
railwaymen. Consisting of a special twelve-wheeled rail- 
way coach, 65ft. long and weighing 39 tons, the mobile 
film unit includes a theatre with seats for fifty-two people, 
and a self-contained fireproof projection box, power for the 
projectors being generated by an oil engine mounted in 
the coach itself. 


G.W.R. Summer Service.—The Great Western Railway 
Company announces that at each week-end until the 
beginning of July additional express services will be intro- 
duced and the ordinary express services duplicated or 
triplicated as required. On July 5th the full summer 
train service will come into force and the existing services 
augmented by over 1000 additional weekday and Sunday 
trains, which will increase by 11,000 to 126,000 the daily 
mileage run. The “ Cornish Riviera Limited ” from Pad- 
dington to Penzance will run on every day of the week and, 
in view of the progressive revival of trade in South Wales, 
a new business express will be run on Mondays to Fridays, 
leaving Paddington at 6.55 p.m. for Newport and Cardiff. 
Cheltenham and Gloucester are also to have a new after- 
noon service to London. This train will leave Cheltenham at 
4.20 p.m., and Gloucester at 4.40 p.m., and calling at princi- 
pal intermediate stations will be due at Paddington at 7 p.m. 
In the summer services train schedules have been cut by 
1580 minutes daily. There will be nineteen expresses, 
scheduled at 60 m.p.h. or over, covering 1667 miles daily 
and headed by the “‘ Cheltenham Flyer,” scheduled to do 
the 77} miles between Swindon and Paddington in sixty- 
five minutes at an average start to stop speed of 71-3 
m.p.h, is summer the company will have eighteen 
streamlined rail cars in use on main and branch line 
services throughout the system. These cars will daily 
run 3333 miles. ° 


Rattway Sratistics.—Railway statistics for the 
calendar month of February and the four weeks ended 
February 20th, 1937, which have now been published by 
the Minister of rt, show that the total number of 
passenger journeys (excluding season ticket holders) 
taken on all -gauge railways in Great Britain in 
the month of February, 1937, was 92,825,244, a decrease 
compared with February, 1936, of 1,162,047, or 1-2 per 
cent. The receipts from passengers (excluding season 
ticket holders) showed an increase of £22,636. There was, 
however, an additional working day in 1936, compared 
with 1937, and on the basis of daily averages passenger 
journeys increased by 2-29 per cent, and passenger 
receipts by 4:34 per cent. If the railway undertakings of 
the London Passenger Transport Board be omitted, the 
figures show a decrease in journeys of 1,123,168 and an 
increase in receipts of £23,590... For all companies the 
receipts from passenger train traffic (including season 
tickets and parcels and miscellaneous traffic, but excluding 
mails and parcels post) were £48,493 more than in Feb- 
ruary, 1936. The daily average receipts increased by 
4-64 per cent. The total tonnage of freight conveyed 
(excluding free-hauled traffic) in the four weeks ended 
February 20th, 1937, was 23,534,593. The freight train 
receipts amounted to £7,392,352. The average train load 
decreased from 132 to 131} tons, but the net ton miles 
per engine hour increased from 447} to 457}. 





Miscellanea. 





EMPLOYMENT IN THE Unrrep Stares.—According to 
estimates of the National Industrial Conference 
there were 43,881,000 workpeople employed in the United 
States in February last. The number of unemployed is 
estimated at 8,914,000. 


Street Propuction In THE Unitep Srares.—During 
March the production of steel in the United States totalled 
over 5,229,000 tons. The total amount produced during 
the first quarter of the year was 14,390,800 tons, and if 
this rate of output is maintained, the year’s production 
will be over 57 million tons. 


Test Resutts or Forp Rovce Powser Piant.—The 
results of a test run of one week on the new 110,000-kW 
high-pressure turbine installation at the Ford Rouge 
power plant have been published. The turbine carried a 
peak of: 116,225 kW, and whilst operating on this peak the 
steam consumption was 950,000 lb. per , with a coal 
consumption of 38 tons. The boiler guarantee was for 
900,000 lb. of steam per hour, but during the tests 
1,040,000 lb. was reached with a consumption of 45 tons 
of coal an hour. The tests showed a consumption of 
0-6 lb, of pulverised coal per kW-hour and 8-2 Ib. of 
steam per kW-hour. 


James L. Norton StupEentsuiP.—The Trustees of the 
James L. Norton Memorial Fund are inviting applications 
from holders of University Degrees in i for the 
James L. Norton Studentship to the value of £140 for one 
year. The successful applicant will be required to devote 
his whole time to the study of automobile engineering 
problems connected with the motor cycle and will be 
required to produce a thesis at the end of the year, 
embodying the results of the investigations, which may be 
experimental or, alternatively, a study of the state of the 
motor cycle engineering industry as a whole. Preference 
will be given to applicants who honours degrees and 
who are also graduate members of the Institution of Auto- 
mobile i Applicants should send their qualifica- 
tions to the Registrar of the University of Birmingham not 
later than July 10th. 

TELEViIsION ExuIBITION.—With a view to demonstrat- 
ing that television has now emerged from the Rs yore 
stage, to illustrate the general Fong which underlie 
the modern technique, and to the widest possible 
appreciation of television as a home entertainment, a 
epee) exhibition has been — by the Science 

useum in co-operation with the British Broadcasting 
Corporation and the ing manufacturers. The exhi- 
bition, which is open to the public from June 11th to 
September, incorporates an historic section dealing briefly 
with early proposals for television, and a number of 
exhibits describe the developments of the past ten years. 
There is a working demonstration of the low definition 
television which was broadcast by the Baird process a 
few years ago, there are demonstrations on modern 
cathode ray receivers supplied by the various manu- 
facturers, and a demonstration of large-screen television 
by a mechanical-optical process. In order that these 
demonstrations can be given when there is no B.B.C. 
transmission available, a local transmitter has been 
installed which will provide programmes from cinema 
films. 

PLATINUM-LINED CHEMICAL PLANT.—In the course of a 
recent paper on platinum metals refining, read before the 
Institution of Chemical Engineers, Messrs. C. Johnson 
and R. H. Atkinson spoke about the possibilities of plati- 


num-lined reaction plant. They pointed out that during | depart 


the last few years a considerable amount of attention has 
been devoted to the i vement of processes for the 
electro-deposition of platinum, rhodium, and tien. 
As a result, rhodium has become a stan finish 
in many sections of the jewellery trade. They said that 
“ it is doubtful whether coatings deposited electrolytically 
are likely to meet the very stringent demands of the 
chemical engineer on account of the difficulty of avoiding 
pinholes under practical conditions of ition. For 
chemical engineering , Clad me’ covered by 
0-002in. to 0-003in. tinum and made by applying 
a sheet of platinum to base metal is worth consider- 
ing. Platinum-clad metal is used in ial cases for valve 
seats for chlorine cylinders. At recent Chemical 
metallurgists to furnish them with better and better steels 
for the construction of high-pressure plant. May it not 
be worth while giving a thought to the ibility of utilis- 
ing platinum-lined reaction vessels for some of these 
processes which are proving too exacting for existing steels 
and where avoidance of contamination of the product is of 
primary importance ?” 

INDUSTRIAL RESEARCH.—Between twenty and thirty 
American administrators, bankers, and engineers are now 
taking part in a rapid tour of Great Britain, France, and 
Germany in order to gain a first-hand impression of the 
organisation of industrial research in Europe. The visit 
has been by the American National Research 
Council, under the leadership of Mr. Maurice Holland, 
the Director of the Division of Engineering and Industrial 
Research of the Council. The Department of Scientific 
and Industrial Research is co- ing in the arrange- 
ments made, and visits are to id to the National 
Physical Laboratory, the Building ih Station, and 
the Fuel Research Station. The party 
the research laboratories of the Cotton Research 
tion, the Leather Boot and Shoe Association, and the 
Rubber Research Association. Other visits are to be 
made to several private research laboratories and the 
Cavendish Laboratory at Cambridge. The party intends 
to leave for Paris early in June, and to complete a heavy 
programme of visits in France and in Germany before 
sailmg for America on June 30th. Speaking at a recent 
luncheon given by the American Chamber of Commerce in 
London, Mr. Maurice Holland said that such men as 
Faraday, Maxwell, Heaviside, and Rawley had made 
applied science in industry possible. American scientists 
had continued the work and to-day the most significant 
trend of research in America was the increased importance 
of that carried out by the universities, no fewer than 200 
colleges being engaged in that work. 


is also to inspect 
Associa- 
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Air and Water. 





A Gummer Recorp.—A German glider instructor, E. 
Jachtmann, recently remained in the air 40 hours 55 min., 
soaring in a glider. 

SHIPBUILDING IN THE UNITED StateEs.—It is reported 
that shipbuilders in the United States have at present 
under construction 218 ships, aggregating 310,051 tons. 


Raitway Arr Services.—At the annual meeting of 
Railway Air Services, Ltd., Sir Harold Hartley stated that 
last year the company’s machines had flown a total of 
905,597 miles. 


Istz or Man Arm Race.—The air race from London to 
the Isle of Man, which took place on Saturday, May 29th, 
was won by a German entrant, Herr Seidemann. The 
Manx Air Derby was won by Mr. 8. T. Lowe in a “ Comper 
Swift.” 

Arm Liner DestroyEep.—Shortly after her arrival at 
Karachi with passengers and mail, the Imperial Airways 
machine “ ist ” caught fire whilst being overhauled 
in a . machine is reported to have been com- 
pletely destroyed. 

Bermupa-New York Am Service.—The first trial 
flights on the air service between Bermuda and New York 
have been successfully made by the Imperial Airways 
flying boat “‘ Cavalier” and the Pan-American Airways 
* Bermuda Clipper.” 

New Arrport at Exerer.—-On Monday, May 3lst, the 
new airport of Exeter at Honiton Clyst was opened. 
Built at a cost of £34,730, the new aerodrome has been 
leased to Exeter Airport, Ltd., and it will be used by two 
services, one of them being Jersey Airways, Ltd. 


Brrrish Arr Transport Inpustry.—A new society has 
been formed to promote and protect the interests of the 
aircraft operating and air travel and transport industry 
and to devise means of promoting co. ion amongst 
those engaged in it. The society is to be called the Air- 
craft and Airways Operators’ Society of Great Britain and 
Tréland. 

Surerine Losses Durtne Arrit.—The shipping casualty 
returns of the Liverpool Underwriters’ Association for 
April show that six steamships of 12,905 tons gross were 
totally lost’ as against eight steamers of 23,483 tons in 
April last year, Of the April total losses this year, three 
of 6506 tons were British. The partial losses numbered 
492, as against 422 in April last year. 

Tae “ QurEN Mary,”—On Thursday, May 27th, the 
Cunard-White Star liner ‘‘ Queen Mary ” completed her 
first year in service. Since being commissioned this ship 
has completed forty-two Atlantic crossings, covered 
126,000 miles, and carried 58,141 passengers. The first 
keel plates of the Cunard-White Star liner being built by 
Cammell Laird and Co., Ltd., have been laid at Birkenhead. 

New American Stzamsuips.—To replace the present 
four ships of the Panama Railroad Steamship Line three 
new combined passenger and cargo liners have been 
ordered by the United States Government, which owns the 
line. The ships will cost over four million dollars each 
and their leading dimensions are :—Length, 486ft.; 
breadth, 64ft.; depth, 38ft. 6in.; 6000 tons deadweight ; 
and speed, 164 knots. 

Sournampron Dock Sratistics.—According to the 
statistics of the Southern Railway for April, there was a 
decrease in the passenger traffic as compared with April 
last year. The number of arrivals was 16,986 and 

ures 13,107, as compared with 17,185 and 14,922 
in April, 1936. Inward gross tonnage amounted to 
1,429,352 tons, compared with 1,374,129 tons, and out- 
ward to 1,533,687 tons, as against 1,339,315 tons, giving 
increases of 55,223 tons and 194,372 tons respectively. 


“ Hinpansure” Disaster InQquiry.—At the inquiry 
into the “‘ Hindenburg” disaster the chief construction 
engineer, Dr. Ludwig Durr, told the board that a micro- 
scopic examination of the hull had proved conclusively 
that sparks from the exhaust of one of the engines had not 
caused the explosion. He said that the exhausts con- 
stantly released sparks, but they were turned away from 
the envelope at such an angle as to make it impossible for 
them to reach it. He had frequently examined the enve- 
lope with a microscope and had never found any scars 
caused by sparks. 

New Doveras Artrcrarr.—Particulars have been 
issued of the new “ DC-4” passenger machine which has 
been i by the Douglas Company in co-operation 
with some of the leading air lines of the United States. 
The new machine will be a four-engined monoplane 
weighing 60,0001b. and capable of carrying forty 
passengers and a crew of five. It will have a three-wheel 

i permitting it to land and taxi in a level 
ition. The following are the main details :—Span, 
138ft. 3in.; length, 97ft.; engines, four of 1250 H.P.; 
cruising range, 2200 miles; maximum speed, 237 m.p.h.; 
absolute ceiling, 24,000ft. 

Emrree Arr Matt ScuemMe.—The terms under which the 
Empire air mail scheme is to be carried out by Imperial 
Airways, working under agreement with the Government, 
are now available. An agreement is to be concluded 
between the Secretary of State for Air, the Postmaster- 
General, and Imperial Airways which will have a duration 
of fifteen years from January Ist, 1938, or such later date 
as may be agreed. Sutsidies, payable over the fifteen 
years on a decreasing scale, wi te £9,000,000. 
As mentioned in our issue of May 14th last, the scheme has 
been begun by the new services to South Africa, The 
agreement provides for nine services a week to and from 
Egypt, five a week to and from India, three a week each 
to and from East Africa and the Straits Settlements, and 
two a week each to and from South Africa and Australia. 
A flat postage rate of 1}$d. per half-ounce for letttrs and 
ld. for postcards will apply to Empire and certain other 
countries. This arrangement will entail a temporary loss 
to the Post Office, beginning at about £200,000 a year. 
The aircraft used will have a maximum speed of about 
200 m.p.h., and a commercial payload of roughly 3} tons, 
and it is stipulated that they shall be replaced by improved 
aeroplanes after not more than seven years. 
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MACHINERY AT THE PARIS TRADE FAIR 


THE annual Paris Fair is always instructive as 
an indication of industrial tendencies, more by 
reason of the inferences which may be drawn than 
by what manufacturers actually exhibit there. It 
is a universal fair, covering the entire field of French 
production, and the engineering participation is 
left to individual firms, without collective organisa- 
tion. Associations of makers and importers only 
intervene when members desire, for economical or 
other reasons, to abstain individually from 
showing their products. From an engineering 
standpoint, the Fair changes in character 
from one year to another, depending upon 
circumstances affecting the industry. It owns 
a vast machinery hall, about one half of 
which is devoted to commercial products of the 
ironfoundry, and hardly more than one-third to 
machine tools and printing machines. At times, 
when a trade slump necessitates severe retrench- 
ment, or when, like the present, the more important 
machine tool firms have hardly anything they can 
take out of stock to put on stands, there is little 
incentive to participate in an exhibition which 
makers do not recognise as an indispensable 
factor in business expansion. Machine tool manu- 
facturers would give their entire support to an 
exhibition that was fully representative of the 
mechanical engineering industry, and the French 
machine tool makers’ association attempted to 
organise an international exhibition in Paris this 
year, but the project had to be abandoned because 
British firms were unable to take part, owing to the 
exceptional pressure under which they are working. 
They are obliged to give such long dates for 
delivery that the difficulty in supplying French 
customers with what they require is one of the 
influences at work in modifying the trend of busi- 
ness in France, although they are not alone in 





being unable to fulfil prompt obligations. The 
idea of an international machine tool exhibition 
in Paris was coupled with a proposal to erect a 
special building for the purpose. That proposal 
would probably never have been made were it 
not felt that the machinery hall at the Paris Fair 
fails to provide sufficient protection for valuable 
machines. The management of the Fair, it is 
true, offered to carry out necessary structural 
improvements, and it is possible that something 
yet may be done to meet the requirements of 
machine tool makers, for it is recognised that a 
fully representative French exhibition of machinery 
has become a necessity. 

In the machine tool section of this year’s Fair, 
which closed on Monday last, the leading French 
firms were poorly represented, and little of real 
interest was to be seen on the stands of smaller 
makers, except that some of them showed grinding 
machines and automatic lathes that are recent 
productions of the French industry. On the other 
hand, at least half a dozen leading German firms 
were represented, and German machine tools were 
shown on other agents’ stands. Probably the only 
reason for the abstention of big French makers is 
the fact that they could hardly show anything 
when their stocks of machines suitable for arma- 
ment work have been sold to Great Britain, and 
they have as much as they can do to carry through 
orders. The introduction of the forty hours’ 
week has also put a strain on the resources of some 
of them, by reason principally of the requirements 
of motor car firms which have to make up for the 
shorter week by the use of more machinery. The 
French industry has developed rapidly since the 
great Alsatian engineering works were incor- 
porated in the French industrial system at the 
end of the war. That was followed by Schneider, 
Fives-Lille, Batignolles and other companies 
absorbing a number of machine tool firms, and by 
a concentration of the industry in order to satisfy 
the needs of a national defence policy, which 


-| France, in common with other Continental coun- 


tries, has been pursuing during the past ten years 
or more. While machine tools occupy so much 
attention at present, new developments were 
observable in other sections at the Paris Fair, 
some of which were really international in character, 
and in public works machinery the French participa- 
tion was greater, with a corresponding decline in 
foreign exhibits. Heavy machines are used by 
contractors engaged on relief works, and the need 
for them appears to have been largely satisfied. 
In road-making, the attitude of labour towards 
the use of machinery, which is objected to on the 
ground that it lessens the amount of work for the 
unemployed, has created a difficult situation for 
some municipalities which find themselves unable, 
without machinery, to carry through undertakings 
with the relief funds allotted to them. Apart from 
road rollers, which were nearly all of French build, 
two of them at least being constructed under 
British licences, most of the machinery was of the 
lighter description, and machines for vibrating 
concrete on roads were again a prominent feature. 
Since French makers began to specialise in public 
works machinery in anticipation of the unem- 
ployment relief programme they have made steady 
progress, and although a considerable amount of 
British and other foreign machinery has been put 
into service during the past few years, the further 
acceleration of public works, particularly at the 
ports, should continue to provide an opening for 
high-duty machines. 

Except in oil engines, British engineering pro- 
ducts were sparsely represented at the Paris Fair. 
There is, in general, little evidence of British 
activity to secure French trade, apart from the 
machine tool industry, which has an excellent com- 
mercial organisation in France. This lack of 
interest is presumably caused by obstacles that 
have for so long been placed in the way of import- 
ing manufactured goods into France. But the time 
is drawing near when the main obstacles will dis- 
appear. How the French Government will use its 
powers to manipulate tariffs on the suppression of 
import limitations cannot yet be foreseen, except 
to the extent that its avowed policy is to facilitate 
foreign exchanges. Any move towards free trade, 
in present circumstances, will meet with opposition 
from most of the industrial and the whole of the 
agricultural interests, but during the Paris Exhibi- 
tion the Comité National des Conseillers du Com- 
merce Extérieur intends to prepare the country for 
a freer trade policy. It will offer prizes for essays 
on the subject of foreign trade by as wide a range 
of contributors as possible, and will organise fre- 
quent public demonstrations, to be completed in 
October by a Congress to settle upon the conditions 





under which a policy of self-sufficiency can be 
abandoned for a fair measure of free trade. All 
this must tend to bring about a change in the near 
future, which makes it necessary for British pro- 
ducers to be alert in preserving their commercial 
connections abroad. While most British manufac- 
turers appear to have adopted a somewhat detached 
attitude towards the French market, German firms 
are in strong force in the machine tool, printing 
machine, oil engine, wood-working machinery, and 
other sections at the Paris Fair. On other occa- 
sions they have come prominently to the fore at 
opportune moments, and one of these moments is 
now, when the effect of labour costs on the demand 
for machinery justifies closer attention to the French 
market. The competitive forces at work are so 
strong that a sound commercial organisation is 
necessary to maintain a constant effort to preserve 
foreign trade. 


Locomotive User. 


THERE is a distinct trend to-day towards the 
intensive use of the locomotive fleet. So far it has 
found its chief expression in closer organisation in 
the methods of effecting running repairs in the 
shed and general repairs in the shops, together 
with the provision of improved means of servicing, 
such as the better lay-out of locomotive yards, 
quicker methods of refuelling, mechanical systems 
of ash-handling, &c. The economic ideal in the 
use of a Jocomotive is its continuous employment 
on either train working or shunting, as the case 
may be. This in actual practice is qualified by 
several factors of which the working time-table, 
the necessity for a periodical wash-out of the boiler, 
and the opportunity for effecting casual or running 
repairs are the principal, much in the order given. 
We may neglect for the moment the question of 
general repairs on the ground that improvements 
in the means for carrying them out mainly affect 
the capital stock by reducing the margin of non- 
effective units, owing to a quickened passage 
through the shops. An engine can only be em- 
ployed when required by the traffic, but the time 
laid-off for repairs and attention is open to adjust- 
ment in several ways ; for example, the frequency 
of the wash-out operation may often be reduced 
by the pre-treatment of the feed water, or, again, 
the time occupied in the effecting of shed repairs 
may be largely normalised by systems of inspection 
by experts and attention to defects previously 
reported, or arising from the experts’ examinations, 
being arranged to run simultaneously with the 
process of washing out the boiler. A modern prac- 
tice of this nature requires the repair or renewal of 
parts which, although not fully worn out at the 
moment are not expected to last until the next 
routine inspection, the idea being that repairs 
between the organised times ought not to be neces- 
sary if the routine examination and the work after 
it are thoroughly done. So far so good, but at the 
same time all this economy of time and effort. will 
not be of much value if all that is accomplished is a 
greater margin of availability between trains, and 
it is beginning to be thought that if still further 
advantage is to be taken of all these quickened 
processes, some modifications of both the loeomo- 
tive itself and the working time-table will have to 
be considered. 

The comparative performance of the locomotive 
fleet is usually determined by the hours worked 
and the miles run per unit of time. In this connec- 
tion some very instructive figures referring to its 
locomotive user for 1936 have recently been made 
public by the London, Midland and Scottish Rail- 
way. Possibly the most interesting items are the 
averaged figures of daily mileage run and hours 
worked, given as 118-4 miles and 13-74 hours 
respectively. It is not quite certain whether figures 
for Sundays are included or not. It may be sug- 
gested here that the “ hours-worked ” is the more 
important figure, as improved mileage might well 
be expected to follow on longer hours. The above 
results must be largely dependent upon L.M.S. 
conditions, and should not necessarily be taken as 
a basis for comparison between any and every 
railway. It would be difficult, for example, to 
compare them with the corresponding figures of 
many colonial railways over which continuous 
runs of twenty-four hours aad over, with both 
passenger and freight trains, are frequent. But 
they do form a useful basis on which to start future 
improvements. In examining the possible field 
in this respect, the first axiom to be agreed on is the 
practical limit of user. Omitting Sundays, we 
suggest that it might be put at five full days of 
twenty-four hours per week with the sixth for 
attention and necessary repairs, Sunday turns 
being treated as a “throw-in.” In many sheds 
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the routine of repairs is Suadays for shunters, 
Mondays and Saturdays for freight, and mid-week 
for passenger engines. A great difficulty in the 
booking out of road, as distinct from shunting, 
engines is the question of speed. In many cases, 
high and low-speed studs exist side by side in the 
same shed, each limited to certain groups of work- 
ings, and a great assistance towards increased 
continuity of running would be the provision of a 
larger number of “‘ mixed traffic ” engines, which, 
for example, could be utilised on the express 
passenger service by day and the freight service 
by night. The next easement could be that of the 
working time-table, which should be framed— 
where it is not already done—with a view of giving 
as continuous a locomotive user as possible. We 
recall the advantage given by such an adjustment 
on a colonial railway. It added over 50 per cent. 
to the average daily mileage on that particular 
service, for engines went out with a return train 
as soon as refuelled, instead of waiting till the next 
day. It is interesting to note that one at least of 
the home railway groups is trying this method in 
connection with an important section of its freight 
service. Passenger time-tables have in most 
countries grown up in the course of years, and it 
would be bad policy to interfere with the times of 
many of the trains, but there are many others open 
to adjustment if locomotive diagramming were 
more frequently studied. Attention may also 
be drawn to the use at junctions of terminal 
docks, in which the engine is often blocked 
by its train until released by shunting or by the 
train being worked away by a second engine. 
There must be a large number of cases where 
the use of the dock could be avoided with a 
little rearrangement, or the train might be run 
through and backed into a dock at the far end, 
the advantage being that the engine would then be 
in @ position to proceed at once without release. 
A second engine has frequently to be brought out 
to effect this release, and as it is used on that 
service during the day, the average mileage per 
engine is naturally vitiated. 

Finally, we must mention the question of 
manning. Conventional locomotive design leaves 
a lot to the engine crew, and in consequence the 


comparative care bestowed on the engine by its 
crew has a noticeable effect on its running. No 
two engines, even of a class, steam exactly alike, 
and individual knowledge is helpful. But pooling 
of engines is well established as a practice, and on 
paper it is the best available method. The classical 
example of pooling is the London omnibus service, 
in which any driver operates any omnibus on any 
turn of duty, as may be required. It must not be 
overlooked, however, that the omnibus driver is 
provided with neither spanner nor oil can, He 
just drives his vehicle, and no more, the lubrica- 
tion thereof being either automatic or attended to 
by greasers in the garages at predetermined 
intervals. When the design of the locomotive has 
developed to this stage, pooling will be a practical 
as well as a theoretical success. At present it 
cannot be referred to as entirely satisfactory, for, 
human nature being what it is, a certain lack of 
personal attention is almost inevitable. Alter- 
natives to pooling are often difficult, but they do 
exist, and in many cases would be rendered easier 
by adjustment of time-tables. They may be 
enumerated as double or treble crewing of individual 
engines, quadruple crewing of pairs of engines, 
and caboose working. The last system is not 
generally suited to home conditions, and the only 
example is the East Coast working of the Scottish 
expresses of the London and North-Eastern Rail- 
way. It will be remembered that for these trains 
a number of tenders are fitted with corridors 
communicating with a compartment immediately 
behind them. Quadruple crewing of a pair of 
engines is, we believe, unusual in this country. It 
is only suited to long haulage of a group of con- 
veniently timed trains between two points, and 
requires an engine and two crews at each end, the 
second crew relieving the first on arrival, or 
following on for the return journey, and so on for 
the week. Although limited in application, there 
are a number of cases in which it would appear to 
be applicable with advantage. Double and treble 
manning of engines is a common practice, and needs 
no further reference. Whilst pooling does, in fact, 
increase the average daily mileage, it is not neces- 
sarily the most satisfactory system under existing 





conditions. 








Nervous Breakdown in Works. 


By A PHYSICIAN. 


OME time ago Mr. Baldwin expressed the fear that 
the pace of modern life, and especially of modern 
industry, is too quick to be endured without damage. 
He was saying, in effect, that the human body 
possesses a work-rhythm of its own and that the 
machines are now being run at a pace which is in 
constant conflict with that rhythm. 

Not only does the man get out of breath, so to 
speak ; he gets out of temper in the broadest sense 
of that word. 

Imagine a dance at which the band insisted upon 
playing all the waltzes at the double, or, alternatively, 
at an unusually slow pace. 

The dancers might conceivably be amused for a 
while. Sooner or later they would become angry. 

And they would explain their anger by saying that 
enjoyment had been taken from them. 

The workers’ feelings are slightly different. He 
does not, perhaps, feel that he is entitled to enjoy his 
work, though he is wrong there. So he is much less 
likely to complain than is the dancer. But he gets 
angry and exasperated just the same. 

And this sense of exasperation, like a pinching 
shoe, goes with him through the day, embitters his 
domestic peace, and troubles his sleep. 

If you asked him he would tell you, probably, that 
he did not feel well and that, as a rule, is what he 
really thinks about himself. He does not know that 
he is exasperated. 

Holidays and the cultivation of fitness are methods 
of increasing resistance to exasperation; they may 
seem to effect a cure, but in fact leave the real cause 
of trouble untouched. A passing attack of indi- 
gestion, a cold in the head, influenza, rheumatism— 
these, as soon as they appear, unmask the symptoms 
once more and plunge the victim back into despon- 
dency. 

Worse still, they may, by reducing strength, trans- 
mute exasperation into actual illness—the so-called 
nervous breakdown. 

What, in fact, is a nervous breakdown? It is, I 
believe, a physical reality in the sense that it is accom- 
panied by a definite irritation of the brain, just as 
bronchitis is accompanied by a definite irritation of 
the air tubes. 

The victim is ill in body, and because the organ 
affected happens to be the seat of mental process, his 
mental process is abnormal. 








This, of course, has nothing whatever to do with 
sanity or insanity. 

If our stomachs are affected our symptoms are 
gastric ; if our lungs are affected our symptoms are 
pulmonary. And so with our brains. 

How can exasperation produce a definite physical 
illness ? 

In point of fact the mind and body are always 
acting and reacting upon each other. A disturbed 
mind means a body stripped of its defences. 

It is not only the victim of nervous breakdown who 
proclaims the excessive pace of some industrial 
plants. In the same workshop, unobserved as a rule, 
are victims of dyspepsia, gastric ulcer, asthmatic 
conditions, and sometimes skin diseases. 

These unnoticed sufferers owe their afflictions, in 
many instances, to the same cause as that which is 
responsible for the nervous cases. 

Nor, in saying this, am I unmindful of the fact that, 
for example, influenza is liable to attack different 
organs in different people. There is a type of influenza 
which seems to be confined exclusively to the digestive 
system; another type which is characterised by 
bronchial symptoms and yet another type which 
affects the nervous system. Nor is influenza the only 
disease with this tendency to select different areas of 
the body at different times. 

The fact remains that, when the nervous type of 
influenza is prevalent, most of the sufferers recover 
within a short period, just as do most of the gastric 
or bronchial sufferers in other epidemics. 

But some do not recover. Every epidemic leaves 
behind it a number of persons whom it has crippled. 

These are the persons who lacked resistance in the 
first instance. 

It is a well-established fact that the number of the 
cripples will be greater in a factory where conditions 
are unsatisfactory than in a factory where satisfactory 
conditions prevail. 

The victim of a nervous breakdown, therefore, may 
owe his actual breakdown to influenza of the nervous 
type. He may be suffering from irritation of his 
brain. But behind these circumstances lies the fact 
that his brain possessed a smaller degree of recupera- 
tive power than the brains of his fellows. 

Let us suppose that a particular factory is showing 
a higher proportion of breakdowns than other factories 
of the same type, and let us suppose, further, that 





conditions of work, such as ventilation, lighting, 
heating, and air purity are reasonably good, Pace 
may well be the cause of the trouble. 

Nor is the argument that only a small proportion 
of workers suffer from breakdown relevant to the 
case. Men are not all the same man, and a nervous 
collapse is only an extreme form of a condition which 
has almost innumerable smaller symptoms and signs. 

A high rate of accidents, for example, is commonly 
met with in factories which show also a high rate of 
breakdown. And such factories tend to be plagued 
with insubordination and to be the scenes of quarrels. 

Epidemic illness is more severe and more prolonged 
in such factories. 

The remedy is necessarily a matter of great difficulty 
in an age of mass production in which the pace of 
machinery is bound up with the general question of 
costs. 

But it can be said with assurance that a pace which 
inflicts injury is likely, in the end, to prove 
uneconomic. If losses from illness are added to losses 
by accident and by disputes, the bill will often 
assume formidable proportions. 

In these circumstances it is worth while to inquire 
whether or not the pace of machinery and of industrial 
work in general cannot be approximated to what 
may be called the working pace of election. 

If a man was free to work at his own pace at what 
pace would he work ? 

The race in this case is not necessarily to the swift. 
It is well known that a slowing down of pace may 
result, actually, in an increase of output, and, what is 
scarcely less important, in greater efficiency. 

The employer therefore who has reason to fear 
that his illness rate or his accident rate or his rate of 
nervous disturbance is high, would do well, as a first 
step towards improvement, to hear the opinions of his 
men. Having done that he might profitably and with 
the men’s active co-operation, try the experiment oi 
changing the pace of his plant up and down. A body 
of evidence of a very valuable kind would now be 
available. This evidence would relate, on the one 
hand, to comfort, to cheerfulness, and to enjoyment of 
work—the men’s subjective sensations—and, on the 
other, to illness, accident, and temper. Output would 
serve as the balance between all the various elements. 

But there is, obviously, a limit to such adjustment 
and Mr. Baldwin’s case was that, within that limit, 
any given rate of work was likely to be excessive. 
In other words, the power of the master to remedy 
the abuse is so restricted that complete elimination is 
impossible. 

In such circumstances, it is necessary to fall back 
upon methods of palliation, having as their object 
the mitigation of strain and the maintenance and 
increase of resistance. 

If, for example, the dancers in the illustration that 
has been used, knew that the tempo of the music 
to which they were dancing could not be changed, 
their exasperation would be eased and their good 
humour would be restored. Good humour would 
extinguish exasperation. 

In other words, the tension occasioned by the sense 
of wrong would be resolved. 

It is certain that a similar result would be achieved 
if the men in a factory understood that the pace 
could not be reduced without endangering the busi- 
ness and with it their own livelihoods. 

Tension is the mother of exasperation. Once it 
had been resolved, every man would wish to help his 
fellows out of their difficulty, and would, in fact, try 
to help them. 

Humour, expressed in jokes and rhymes about the 
machines, would quickly manifest itself, and would 
exert its invariable effect in removing discontent and 
promoting discipline. 

The jokes with which the soldiers of the Great War 
fortified themselves to endure the horrors of trench 
life were one of the means to victory. Indeed, it 
might reasonably be argued that victory would have 
been impossible without them. 

The basis of these jokes was a sense of inward 
satisfaction. The Army knew its quarrel just; it 
knew that everything which human power could 
accomplish for its welfare was being done. Ifthe work 
remained horrible and terrible, at least its perform- 
ance engendered no sense of wrong. 

An Army which feels that it has been let down 
makes no jokes and sings no songs. And history is 
witness that it is nearly always defeated. 

Good humour will naturally be intensified if the 
employer displays real leadership. Wellington said 
that Napoleon was worth 10,000 men to any army 
which he commanded, because every man in his 
presence was multiplied in courage and vigour. The 
Emperor devoted infinite care to the comfort of his 
troops and always before a battle explained in simple 
language what he wished to accomplish. 

The tempo was terrific ; but so was the will to main- 
tain the tempo. 

Nervous breakdowns (apart from the shock caused 
by the bursting of high explosives) are not common 
in wars. Their appearance in any large number is 
usually looked upon as a@ sign that leadership is 
faulty. So much so, indeed, that Foch actually 
trained officers and men to resist the order of ideas 
from which such breakdowns usually proceed. 

Every employer knows that a bad overseer will 
cause almost endless trouble. 





Nor is it enough to speak comfortable words. There 
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must be action. A fast pace necessitates rest pauses, 
and from time to time holidays as well. One of the 
largest employers of labour in this country told me 
some years ago that the attention he had devoted to 
the social side of his folks’ work had proved one of his 
best investments of time and money. 

‘I cannot allow you to praise me,” he said. 
is business, nothing else.” 

In that particular enterprise the workers enjoyed 
the advantages of a first-rate club—swimming baths, 
a theatre, a ball reom, a library, and so on. The pace 
of work, I was given to understand, was quicker than 
either master or man approved. But everyone knew 
why the pace could not be reduced. Nervous break- 
downs were almost unknown. 

The truth, then, would seem to be that the real 
danger inherent in an increased and increasing 
tempo of work is the danger that the machine may 
seem to have replaced the man in the scale of values. 
Gunners will sell their lives to protect their guns so 
long as they are sure that their lives are, in turn, 
being protected by a leader who attaches worth to 
them. What no man can endure is the feeling that 
the leader’s mind is engrossed with the mechanism 
to the exclusion of the human element. We are not 
so many numbers, so many hands, so many pieces 
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of what President Roosevelt called recently ‘‘ indus- 
trial cannon fodder.” We are not even the average 
man. And we will fight in*the last ditch—which 
may be a nervous breakdown—against any sugges- 
tion to the contrary. 

Looked at from this point of view, the difficulty of 
working pace is much’ less intractable. It-is really 
the old difficulty of the maintenance of morale in 
trying circumstances, and can therefore be resolved 
by the old methods, The army must know its leader ; 
it must respect and trust him; it must have some 
understanding of his objects and of the obstacles in 
his way. It must, in addition, feel assured that the 
strains and stresses to which it is being subjected 
are unavoidable. 

If these conditions are fulfilled, ting tension 
will disappear and a degree of resistance be acquired 
which will hold serious illness of all kinds at bay. 
The inevitable epidemics will find no easy victims 
and will leave behind them few permanent injuries. 

It has often been said that a man who is happy at 
haspe: cap, pont oe ee 
man who is happy in his work can bear unhappiness 

unhappiness 


at home. fact, anywhere is apt to 
become everywhere. And the same is 
true of happiness anywhere. 








The Incorporated Municipal Electrical 
Association. : 


No. IL 


M\HE forty-second Annual Convention of the 
Incorporated Municipal Electrical Association 
was held this year at Brighton from May 3lst to 
June 5th, and once again it stands out as the biggest 
electrical event of its kind during the year. The 
programme of the Convention this year has been 
devised on somewhat more generous lines as regards 
discussions than usual, for a whole session—either 
morning or afternoon—has been devoted to individual 
papers, with the result that there have been meetings 
in the mornings and afternoons of Tuesday and 
Wednesday and in the morning of Thursday, instead 
of the afternoons being free and two papers being 
read at the morning sessions only. The result has 
been better opportunity for more complete dis- 
cussions, and this has been all to the good. The 
subjects for discussion have been well chosen, viz., 
electrie thermal storage, the position and duties of a 
committeeman to-day, the development of electricity 
supply in a rural area, and domestic electrical refri- 
geration. The business meeting, as usual was held, 
on the last day of the Convention, viz., to-day, 
Friday, June 4th, and in that connection may be 
mentioned the fact that the position arising out of the 
promised legislation following the McGowan report 
with regard to the co-ordination of the distribution 
of electricity throughout the country is occupying 
a very prominent place in the minds of at all events 
those concerned with the moderate and small-size 
undertakings. The discussion of this matter at the 
annual meeting is to be in private, but it is expected 
to be frank and long, and will be a preliminary to 
replying to an invitation by the Minister of Trans- 
port for observations on a memorandum setting out 
the main outline of the Government's 
which, of course, have also been sent to a number of 
other interested o isations. 

The President of the Convention this year is Mr. 
F. Forrest, city electrical engineer, Birmingham, and 
the meetings have been held at the Dome, Brighton. 
Although there was the usua] amount of evening enter- 
tainment, the afternoon pleasure visits or visits to 
works were curtailed for the reason mentioned above. 

The proceedings of the Convention opened on 
Tuesday morning, June Ist, when the President 
delivered his address. Previously, however, there 
was a civic welcome from the Mayor of Brighton, 
Councillor John Routley, who, through illness, was 
unable to be present, and welcomed the Association 
from his bedside through the medium of the telephone 
and loud speakers. 

The President, in his address, first commented on 
the growth in the number of delegates attending the 
Convention, which this year reached 1530, as com- 
pared with something less than half that number 
when the Convention was last held in Brighton twelve 
years ago; at the same time he expressed regret 
that it was impossible to accommodate so large a 
number in his own town of Birmingham. Giving a 
few details of the Birmingham undertaking, he said 
it now served an area of 195 square miles, with a 
population of just over one million. There were 
225,000 consumers. connected to the mains, the 
maximum load being 265,000 kW, the units sold 
708 millions, and the gross revenue last year 
£2,750,000. In fact, the Birmingham ringette 
was now the largest municipally owned undertaking 
in Great Britain. Supply was given from the two 
“selected ’’ stations at Nechells and Hams Hall, 
the respective capacities being 131,000 kW and 
250,000 kW. It was necessary to use cooling towers 
for both stations, which, of course, was a handicap 
as regarded the highest thermal efficiency, the best 





figure at present being held by the Battersea power 
station, viz., 30 per cent. Mr. Forrest thought that 
with steam as the ing substance, a substantial 
improvement on that figure was to be 
expected. The Hams Hall power station at Birming- 
ham had a thermal efficiency of 234 per cent., but it 
was pointed out that a low works cost was more 
important from the commercial point of view than 
high efficiency. For the twelve months ended March 
3lst, 1936, the works cost at Hams Hall was 0- 109d. 
per unit, and the station was near the top in that 
t. 

In its efforts to increase the efficiency of com- 
bustion, the Birmingham Electricity Department had 
adopted pulverised fuel very largely at Hams Hall 
with great success, but there was the problem of the 
emission of impalpably fine dust from the furnaces, 
and in order to comply with the recommendations of 
the Technical Committee of the Electricity Com- 
missioners, which was specially appointed to deal with 
that matter, the Corporation gave instructions for 
the installation of electrostatic precipitator plant— 
which a ® contractors would have an 
efficiency of 92 per cent. when working at full duty— 
and the aabanatehinncys two and a-half times the 
height of the highest point of the generator station 
bui . Actually two brick chimneys, 350ft. high, 
had now been working for twelve months with great 
success, the teed efficiency having been slightly 
exceeded. ving got rid of the dust and smoke 
nuisance, the Birmingham Electric Supply Com- 
mittee and the whole staff took great pride in the 
lawns and flower beds and rose gardens which 
surrounded the Hams Hall station. Plans were now 

i for a new genérating station on the 
same to be known as Hams Hall B, which was to 
contain 300,000 kW of plant, the first section of which 
was to be in operation in 1941. 

Another matter in connection with Birmingham 
was mentioned by the President, viz., the largest 
scheme of street lighting ever carried out by any 
authority in this country. That scheme, he said, 
covered approximately 127 miles of main and 
secondary roads previously lit by gas. The main 
roads were lit by 400-watt and the secondary roads 
by 250-watt mercury vapour discharge lamps spaced 
70 yards apart and 25ft. high. The installation was 
giving every satisfaction. 

Birmingham gained some notoriety at the beginning 
of the grid scheme in that its electrical system did not 
conform to any of the recognised national standards, 
the frequency in use being 25 cycles per second, the 
transmission voltage 5500 volts three-phase, and the 
low-tension distribution being D.C. at 220-440 volts. 
Under directions from the Central Electricity Board 
the frequency had been changed to 50 cycles; and the 
opportunity was taken to convert the smiss 
voltage to 11,000 volts and the low-tension | - 
bution to 230-400 volts three-phase A.C. The whole 
of that work had been completed, including the 
change over work on consumers’ premises, which had 
to be done when the factories were not working. 
Continuing, the President dealt with the training of 
all grades of the personnel of electricity undertakings 
and the steps which are being taken, assisted in some 
pin by the national organisation, such as the 
British Electrical t Association and the 


Electrical Association for Women. Stress was also 
laid upon the need for highly trained sales staffs. 
As had been the case with other public utilities since 
the coal selling schemes had been in force, strong com- 
plaint was made of the lack of protection for the con- 
sumer and of the monopoly which had been given to 





the coal industry, and it was urged that the Coal Mines 
Act of 1930 required drastic amendment at the earliest 
possible date. Meanwhile, the Conjoint Conference of 
Public Utility Associations and the Coal Owners’ 
Association had mutually agreed to the setting up of 
Consultative Committees in various parts of the 
country with the object of discussing and, if possible, 
removing some of the difficulties, anomalies, and 
misunderstandings to which the Coal Mines Act had 
given rise. Each Committee was to consist of an 
equal number of representatives of ‘“ selected station ” 
owners and of mine owners, and the view was 
expressed that with goodwill on both sides those Com- 
mittees should serve a very useful purpose. . 
In a reference to the McGowan Report, the Presi- 
dent said that although the electrical industry as a 
whole welcomed the general principles laid down in 
that Report, there was a great deal which was 
objected to on points of detail. That fact was causing 
much discussion in all parts of the country at the 
moment. The President pointed out that the part of 
the Report dealing with organisation contained much 
of a highly contentious nature and was the part 
which had created the test amount of interest and 
also real alarm ially to the smaller local authori- 
ties. On the other the portion of the McGowan 
Report dealing with standardisation of systems. 
pressures, and methods of &e., had, on the 
whole, been welcomed and approved by loca! authority 
a supply pias rg ee 
Mr. Forrest expressed his personal approval! o 
of small undertakings into 
a larger single entity—a view which is not altogether 
among the smaller authorities, by the way. 
ly if the larger entity is to be a company. 
At the same time, even Mr. Forrest disagreed with the 
proposals for forming these larger distribution areas, 
for he advocated complete municipal contro] to the 
exclusion of the companies, in connection with which 


he referred to some control being by foreign 
capitalists. y, the I.M.E.A. was proposing the 
setting up of Distribution Boards in all areas founded 


on public control. Where that was not practicable, 
the alternative suggestion was to amalgamate smaller 
undertakings with larger municipally owned under- 
takings and, in certain areas, to form Joint Public 
Authorities. Premising that the difficulties—tech- 
nical, financial, and administrative—in effecting the 
ultimate transfer from company to public ownership, 
as foreshadowed in the Report, would increase as 
time goes on, Mr. Forrest favoured the policy of 
facing boldly the issue now rather than waiting for an 
indefinite number of years with the added complica- 
tions which, he said, were bound to arise in the 
interim. The address ended on the note that what- 
ever may be the method finally adopted by Parlia- 
ment for improving the present organisation of the 
distribution of electricity in this country, the Act 
should be so framed as to ensure that for all time elec- 
tricity es 3 t service upon which the 
future well-being of nation so largely depended— 
should be owned and controlled by the people for the 


people. 

The vote of thanks to the President was moved by 
Alderman J. Chater Ede (President of the British 
Electrical Development Association), who, in a 
lively speech, gave some indication of the differences 
of opinion that will find expression later in the 
Convention concerning the McGowan Report. 














FRENCH RAILWAY SPEEDS. 


Foitowrne upon the fast railear service on the Nord 
line between Paris and Brussels and Liége, the P.L.M. 
Company has begun to carry out plans which it has long 
been preparing for services of light trains that will carry 
200 passengers between Paris and Marseilles at a com- 
mercial speed of 62 m.p.h. Rolling stock for the purpose 
is now on order, and pending its delivery the company 
will run the service with old stock transformed, including 
seven ‘“ Atlantic ” locomotives. Tests have shown that 
the ‘‘ Atlantic ” type is easier on the rails at 99 m.p.h. than 
the “ Pacific ” at 75 m.p.h. In other tests with two trains 
made up in the same way for the new service with a first- 
class coach, two second-class coaches, and a dining car with 





luggage co t, one streamlined throughout and 
the other without ining, the former, it is stated, 
showed a saving of 280 H.P. at 744 m.p.h. and of 450 H.P. 


at 87 m.p.h., while the economy in fuel consumption was 
nearly 30 per cent. The streamlined train maintained a 
speed of 87 m.p.h, over a fairly long distance. Its highest 
was 96-8 m.p.h, The total weight of the train was 
}tons. Running down a gradient of 5 mm. per metre at 
a speed of 87 m.p.h,, the train was stopped in less than 
the 1000 m. required by the regulations. This increase of 
speed has necessarily involved a suspension of the limit of 
m.p.h. that was imposed in the early period of the 
railways and was always strictly observed until quite 
recently, although an ial train exceeded that limit 
during the run between Paris and Arras on the occasion of 
the great demonstration of alcohol-driven motor cars on 
the northern circuit somewhere about 1903. During the 
past year or two exemptions have been granted for certain 
services on the Nord and Est railways, and, as the 
exemptions are becoming more frequent, the 74} miles 
limit may be regarded as hardly more than a means of 
control. A streamlined light train as mentioned made an 
official run between Paris and Marseilles, a distance of 
535} miles, in nine hours, with five stops of 18 min. alto- 
gether, including a change of locomotives at Lyons. This 
is a gain of 1 hour 20 min. on the old schedule time, and 
it is hoped to reduce the time still further by a quarter of 
an hour. 
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RAILCARS FOR THE CENTRAL ARGENTINE RAILWAY 
THE BIRMINGHAM RAILWAY CARRIAGE AND WAGON CO., LTD. ENGINEERS 


(For description see opposite page.) 
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Fic. 1—BOGIE WITH S.L.M. GEAR - Box 
FIG. 2—BOGIE WITH S,.L.M. GEAR- Box 
FiG. 3-SUB-FRAME FOR WILSON TRANSMISSION 
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Railcars for the Central Argentine Railway. 


+ 


r i popularity of the oil engine as a prime mover on 

the railways of South America shows no sign of waning. 
Particularly is this seen in the case of railcars with their 
ability to provide express train service for a small number 
of passengers without excessive waste owing to the weight 
of prime mover. The latest order under completion by 


the Birmingham Railway Carriage and Wagon Company, 
Ltd., for the Central Argentine Railway Company consists 
of four single-unit vehicles, one of which is illustrated in 
One of the single 


Fig. 4, and of two articulated units. 





gauge steel pressings, and the pillars and carlines of 


flanged U section are arranged to form a continuous hoop 
around it. The cantrails are Z pressings, welded 


and made continuous round the body. Light alloy window 
frames are riveted in position and form the waist rails. 
The whole body exterior sheeting is of aluminium alloy 
panels and the floor is formed of galvanised dovetail steel 
sheeting covered with treated cork and finished with sponge 
backed rubber. 


The trailer bogie is of welded high-elasticity steel. Its 








Fic. 


units has recently completed prelimmary tests and been 
accepted by the consulting engineers, Messrs. Livesey and 
Henderson, who have supervised the design and con- 
cars have a_ specified 
and are equipped with 


struction. All the single-unit 
inaximum speed of 68 m.p.h. 














4—-RAILCAR FOR CENTRAL ARGENTINE RAILWAY 


springing system comprises eight coil side bearing springs 
mounted by means of equalising beams over the axle- 
boxes with rubber springs incorporated in the suspension 
and two quadruple elliptic bolster springs mounted on 
Balata pads. The axle-boxes are of Timken roller bearing 





Sulzer type ‘“‘ L.F.” with a fabricated crank case. It isa 
four-stroke, direct injection unit and is governed to run ata 
maximum speed of 1150 r.p.m., developing 275 B.H.P. 
A three-point suspension through trunnions rubber 
mounted on the sub-frame is employed. Forward and 
reverse gears, which provide five speeds in either direction, 
are incorporated in the gear-boxes. With either gear-box 
both ends of the transmission driven shaft are connected 
to Bostock. and Bramley worm gear final drives, so that 
both axles of the power bogie are driven. In the case of 
the 8.L.M. gear equipped cars the gear-box is bolted to 
the sub-frame. The drive is taken from the engine through 
an elastic coupling of the spring type mounted in the 
engine fly-wheel by a short transmission shaft fitted with 
two universal couplings of the Standage type, thus allowing 
for movement of the engine on its rubber seating. In the 
case of the Wilson transmission a hydraulie coupling is 
fitted instead of the engine fly-wheel, and a fabricated 
outboard bearing is attached to the engine. The - 
box is, in this ease, carried on rubber mountings and the 
drive is taken through a double universally jointed shaft 
of a similar type to that named above. The sub-frames 
are designed with the ry brackets to enable 
them to carry either type of power unit. 





AUXILIARY EQUIPMENT. 


In each type of car the auxiliary equipment is carried 
on the sub-frame, as shown in Fig. 3, and is identical. 
Both types of gear-box are provided with a power take-off 
pulley at right angles to the main drive, which drives 
a countershaft through a triple Brammer V-belt drive. 
The countershaft is mounted in self-aligning plummer 
blocks on a sliding cradle which permits adjustment of 
belt tension. Brammer V-belt drives from the countershaft 
drive the dynamo, air compressor, and radiator fan, and in 
each case screw adjustable mountings are provided for belt 
tensioning. The dynamo supplies current for all electrical 
services on the car and the compressor air pressure for 
control and brakes. 

The cooling system is unorthodox, in that no attempt has 
been made to utilise the natural draught of the car’s 
motion. Instead, the radiator is mounted overhanging 
the rear end of the power bogie on one side, while the fuel 
tank balances it on the other side. The fan is set between 
the two and drives air from inside the frame out through 
the radiator. The advantages of this type of cooling are 
that no water pipes in the main circuit have to be run by 
flexible joints from the power bogie to the main frame and 
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275 H.P. Armstrong-Sulzer engines. Two alternative 
transmissions are specified in the contract, so that, of 
the nine power bogies involved, one of which is a spare, 
seven have S8.L.M. five-speed gear-boxes, made by Sir 
W. G. Armstrong, Whitworth and Co., Ltd,, and. two 
Wilson epicyclic gear-boxes, also giving five speeds in 
either direction. Figs. 1 and 2 illustrate the power bogie 
equipped with the 8.L.M. transmission unit, while Fig. 3 
shows the sub-frame, which is part of the power bogie, 
equipped with the Wilson fluid fly-wheel transmission. 

The illustrations show that the engine, gear-box, 
auxiliary drive, dynamo and compressor, together with 
the radiator and fuel tank, interconnecting piping and 
control gear, are all assembled on the one sub-frame 
mounted on the main bogie frame. The sub-frame is 
insulated from the bogie frame by means of silent block 
mountings with special holding-down attachments having 
conical seatings to facilitate the location of the sub-frame 
when dropping it into position. Slinging points are pro- 
vided on the sub-frame, so that it can be readily removed 
for inspection and maintenance in special workshops, 
while the main bogie can be removed to the normal railway 
repair shops. 

The design of the bogie bolster facilitates this 
sub-frame removal and obviates the presence of a 
centre pin in the line of the transmission assembly. The 
centre pin is situated beneath the power plant and con- 
nects the two parts of the bolster assembly. The first 
part is formed by a cross member of the bogie. The second, 
visible in Figs. 1 and 2, is spliced to two longitudinal 
members built up of plate sections and running along the 
body sides from the front end to the inner end of the power 
bogie. From the inner end of the power bogie for the 
remainder of the length of the car two longitudinal lattice 
girders having single truss outriggers supporting the side 
sills and body side attachments are used, This under- 
frame is built in one with the body and is a welded 
structure, so designed that it can carry the whole super- 





imposed load. The body itself has a framing of light- 


76-6" Querall Length 





Fic. 5—-GENERAL ARRANGEMENT OF RAILCAR 


type and the wheels of special light type, the tires being 
solid with the centre. To eliminate ring the discs are 
sprayed with asbestos. Brake drums are bolted to the 
discs. 
THe Power Unit. 
The engine, as already mentioned, is an Armstrong- 
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the body streamlining can be carried out without regard 
to the radiator, which generally complicates the arrange- 
ment. Furthermore, radiator cooling is reliable, in that 
no side winds, following winds, or other atmospheric con- 
ditions can upset the draught to any extent, and finally 
the piping is short and at the same general level, avoiding 
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excessive water head or the possibility of water locks in 
the cooling system. In addition to the main water in the 
system, a 100-gallon water tank under the frame is avail- 


able for ray ee nem Tt is connected to the main 
cireuit. thro @ semi-rotary hand pump by a flexible 
connection. the only other connection to the main frame 


in the water system is a diversion led to the car heating 
equipment. The radiator itself is manufactured by 
Ser. ks, Ltd., and has interchangeable elements. Some of 
the sections are used to cool the engine lubricating oil. 

The fuel system consists of a tank having a capacity of 
85 gallons and filled by means of large-bore pipes extending 
to both sides of the sub-frame, where they are readily 
accessible through flaps. The fuel oil is anna from the 
tank by means of a lift pump on the engine, which transfers 
it through “ Flextel ” universal couplings to a 15-gallon 
header tank mounted over the engine casing in th e engine 
compartment, giving a final gravity feed to the engine. 

An electric starter for the engine is wired through the 
forward and reverse part of the main controller, which is 
the master switch for the whole of the electrically operated 
control system. The 8.L.M. gear-box is controlled by 
electro-pneumatic valves mounted on a separate manifold 
which admit compressed air to a special control cock on 
the rear of the gear-box and which in turn directs oil 
pressure to the correct gear clutches. The Wilson gear- 
box has pneumatic cylinders operating the epicyclic gear 
brake bands. They are controlled by electro-pneumatic 
valves mounted on the gear-box. e agg t control 
system is thus suitable for either transmission, A change- 
over switch is fitted to alter the controller to suit the 
transmission in use on the car. This switch cuts outa 
portion of the segment of No, 1 position on the gear 
control drum when the Wilson gear is in use. When the 
S.L.M. gear is in use this segment operates the starting 
clutch. When the Wilson gear is in use the same segment 
resets the overspeed governor for the gear-box. 

When the power unit is in position it projects above 
floor level, and an insulated covering is built over it with 
hinged and removable flaps, giving access to the engine and 
transmission. driver’s seat is placed on the top of the 
casing and the floor of the cab built up to suit. 

At the rear of the engine casing a shaft extends to the 
roof and contains the silencer, which is mounted in a special 
manner to allow for bogie movements. silencer is 
also arranged so that it is automatically released from the 
engine when the body is lifted, and it is held in position 
with suspension gear so that it drops to position 
when the body is replaced. 

Removal of the power unit is a comparatively simple 
matter. The car is jacked up at pads provided for the 
purpose, and when high enough to free itself from the 
special bolster the body is automatically in position for 
the complete unit to pass out through the hinged doors 
in the end of the car, the cowcatcher being removed 
together with a detachable portion of the headstock. 

The driver’s cabs are identical at the two ends. Their 
raised position, shown well in the drawing Fig. 5, gives 
an exceptionally good view of the track. Each cab is 
fitted with an upholstered driver’s seat. Besides the 
controllers for engine speed, gear operation, and the 
forward and reverse master control, warning lights are 
fitted in the driver’s control panel indicating lubricating 
oil pressure, water temperature, and the setting of the 
gear-box in forward or reverse. The warning lights and 
gauges are grouped on a central panel, which can be 
illuminated and which is fitted with a twenty-four-hour 
clock. At the driving end a recording speedometer is 
fitted and a non-recording instrument at the other end. 
Sanding pedals, a brake hand wheel, and a switch panel 
adjacent to the driver’s right hand are other units in the 
cab. The headlight beam can be directed horizontally by 
means of a foot treadle to illuminate ap curves in 
the track. Electric windscreen wipers and adjustable 
tinted glass sun visors are also fitted. | A powerful spot- 
light fitted in the roof of the cab throws a vertical beam, 
which is intended to distinguish the railcars from road 
traffic when operating on unfenced tracks. 

The brakes are of the Girling type and are actuated by 
air and controlled by the Consolidated Brake Company’s 
self-regulating air brake equipment. A deadman’s 
electro-pneumatic emergency feature is incorporated and 
interconnected with the engine and gear-box control. It 
consists of both hand and foot devices, and both must be 
released to make an application of the brakes. In the event 
of an emergency application being made, full reservoir air 
pressure acts on the brakes, causing a rapid fall in pressure 
in the pipe line, thus closing an auxiliary valve in the 
engine speed control line. This cuts off the air to the 
engine control cylinder and the engine speed falls to 
idling. At the same time, the electric supply to the 
E.P. valves controlling the gear-box is broken and the 
gear-box returns to neutral. 


THe Coach Work AND ACCOMMODATION. 


The cars are of all-metal construction throughout and 
accommodation is provided for seventy-five passengers 
seated. There is one lavatory and a | compart- 
ment. Wide centre vestibule entrances are fitted and with 
the clear floor space immediately 
wide gangways allow soa entrance and exit. The clear 
floor space rips “A ample ion to 
cope with peak traffic 

The interior panelling and partitions are of all-metal 
construction, finished with Rexine in two shades of 
and the ceilings gar broken white. The inside of the 
outer sheeting and back of the interior panels are sprayed 
with asbestos to avoid drumming and aga insulation 
against noise and temperature changes. The underside 
of the floor is also sprayed with asbestos, finished with a 
hard coating of cement. 

Bus type half-drop windows of the latest Widney- 
Stuart type are fitted in the passenger saloon and | 
compartment, where there are also Alpax louvres. 
the windows and the louvres have identical top bars, hand 
catches, and side racks to facilitate maintenance. There | She 
are Ventilouvres over all saloon half-drop windows. The 
seats are of proportions and wide spaced, 
giving a high standard of comfort. The upholstery is 
finished in brown Rexine to tone with the interior decora- 
tions and the rubber on the floors. The vestibule entrance 
doors are of to slide into pockets, and pro- 
vision is made for fitting air control engines at a later 
date, if required. 


inside the vestibule and | E 








The outside of the car is finished entirely in red, with a 
black line along the waist and brought down towards the 
track at the ends.and round the nose of the vehicle which 
forms the cowcatcher. 


VENTILATION.- 


A pressure ventilation system, built by J. Stone and 
Co., Ltd., which includes a method of heating the air, is 
fitted. It is generally similar in design to the air con- 
ditioning equipment manufactured by the same firm for 
the Federated Malay States Railway and fully described 
in Tue EncrineEer of November 20th, 1936, page 536. 
The heating system is operated by diverting the engine 
cooling water through a coil sai a in the Stone's equip- 
ment cabinet. This coil is placed in the stream of incoming 
air, which is heated and then distributed throughout the 
car by means of ducts under the floor connecting to the 
seat pedestals. Apertures are fitted in the pedestals, 
permitting the air to flow into the compartment without 
turbulence or draught. Diversion of the cooling water 

is thermostatically controlled to safeguard the engine. 

The electric lighting equipment is also of Stone’s 
manufacture, and 1 gen switching is incorporated, 
giving three main li ints at the engine end 
cab, the centre ule, pes psy at trailing end cab. 








. . . 
Engineering Notes from China. 
(By a Correspondent in China.) 

April 28th. 
The ‘‘ Hong Kong Clipper.”’ 

bout 4000 witnessed (April 28th, 
1937) one Ta ipammenions veaie in ee ttt at team: | ooenatie 
mercial aviation. The 23-ton plane that brought the first 
air mail across the Pacific, from San Francisco to Hong 
Kong, landed its load in the Colony, and at last the dream 
of —- travellers, and commercial men was 4 reality. 
Hong Kong is now the junction of Imperial and Pan- 
American Airways. From Southampton to Hong Kong 
takes nine days by plane, and from Hong Kong to 
* Frisco”’ is a six-day flight, Between them, these two 
companies serve a total distance of 22,000 miles. To-day, 
Hong Kong has celebrated the welding of one of the most 
important links in the chain of world communication. 
The Colony duly made holiday for this historic event. 


The ‘‘ Clippers’? Come Again. 


The captain and crew of the “Hong Kong 
” were officially welcomed on arrival at the air- 
po jpeeches were broadcast, and a world-wide 

* hook- -up ” enabled listeners in America and many other 
parts of the world to take part in to-day’s 
large number of school children were to be seen at the aero- 
drome, and in future years, when the flying clippers have 
increased in tonnage, they will recall the excitement 
caused by the arrival of this pioneer machine. 

It is rather more than a hundred years ago that the first 
of those famous sailing ships, the tea clippers, arrived in 
the Far East. They were triumphs of naval] architecture 
for nearly half-a-century, until steam power made them 
obsolete. It is doubtful whether there has ever been on 
the ocean anything more beautiful than a tea clipper (or 
an opium rm aA under full sail, and there are still men 
on the China Coast who have seen these magnificent ships, 
moving through the waters at 15 knots. It is appropriate 
that our American friends should name the Pacific fliers 
“* Clippers.” 

From 1850 to 1860 were the zenith years of these fast 
sailing vessels; the “ Falcon” was only 351 tons; she 
carried eleven guns and was “a wholesome terror to 
swarming fleets of pirates.” The P. and O. vessel, the s.s. 
““Lady Wood,” was only 296 tons, but her arrival and 
the couglesion of the Suez Canal in the ‘fifties were events 
that brought China nearer to Europe. 


The New Far East. 


Those of us in Hong Kong who work in air- 
conditioned offices, who frequently telephone to Shanghai, 
who listen each night to voices in London, and who receive 
air mail letters from Europe and America, find it difficult 
to believe that eighty years ago it was several weeks before 
news from Europe reached the Colony. But during the 
last ten years the changes in China brought about by 
applied science have been greater than in all the preceding 
centuries. Nothing has impressed the peoples of the Far 
East with the same degree of wonder as has the flying 
machine, and the Chinese Central Government has realised 
its value. An official recently informed the writer that he 
flew from one city in the interior to another in four hours. 
Owing to waterways and mountains no other traveller 
had completed the journey in less than twelve days. It 
is not surprising, therefore, that all over the Far East the 

uropeans, and educated Orientals, listened for news of 
the safe arrival of the ‘‘ Hong Kong Clipper.” 


The Union Jack in China. 
The organising genius of Pan-American Airways, 


Mr. Bixby, was t in Hong Kong to-day. He said : 
“The Union Jack i aS oe eo to Pan-American 
pilots. rd our company has had the 
of serving cutporta of your vast Empire, the 
Jamaica, British British Guiana, 
the Windward Islands, and now .” He added 


now Hong 
that it will soon be possible to fly around the world without 


“rhe Hong 
Kong Clipper” was named and the 
Union Jack wes raise (0 the fore fags of the vss 


She was draped with the flags of America, China, and 
Great Britain. 
The Junction of Four Air Lines. 


In addition to the two air lines mentioned above, 
the China National Aviation a service 
whose planes connect this British Colony with Shanghai 
and other cities in China. Pan-American Airways have a 











49 per cent. financial interest and the Chinese Government 
have a 51 per cent. share in this Corporation, which, 
naturally, favours machines of American make. There i is 
also the Eurasia Aviation Corporation, founded in 1931, 
by German and Chinese interests. The capital is nine 
million (Shanghai) dollars—about £500,000—divided 
between the Chinese Ministry of Communications and the 
Deutsche Lufthansa. This concern will have two twenty- 
passenger Junker ‘‘ JU-52"" planes calling at Hong Kong, 
wee a weekly link with West and North China. 
The Eurasia Corporation hopes to begin its service from 
= Kong to Berlin towards the end of this year. It was 
y intended to use a northern route to Berlin, but 
the Soviet authorities refused ion to fly over 
Siberia and Russia. The southern route selected is said to 
be from Hong Kong to Hanoi (French Indo-China) and 
through India. It will take rather less than seven days 
to reach Berlin from Hong Kong. This southern route is 
employed by Imperial Airways, K.L.M. (Dutch), and the 
French Orient Line. The two latter concerns are said to 
tiating with the British so that Hong Kong will be 
ar Eastern terminus. 


be ne 
their 


Railways and Air Lines in China. 


“Whatever may be said of other nations, the 
intercourse of Great Britain and the United States with 
China, from the earliest to the latest, whether in 
peace or war, has had no other object than trade between 
the nations.” Those words were written more than 
thirty years ago and are true to-day. The British ideal 


has been to open up China to the commerce of the world. 
The British t has always encouraged schemes 
for the SS of facilities in China. 
Kinder, a British engineer, the first locomotive in 
China (1881). He described it as of “ very extra- 
ordinary design.” fib... boiler o belo’ to a 

The frame was made of channel 
iron sta A headgear of the shaft of a coal 


mine. The total pote was less gs bl £80, including labour 
and all but old material. The “ Rocket of China” was 
christened in June, 1881, just one hundred years after the 
birth of George Stephenson. Many years before (1863), 
Sir MacDonald Stephenson, who in 1843 had projected 
the first railway in India, visited China. He drew up a 
splendid scheme of railway development, but only in 
recent years has the Chinese Government been persuaded 
of the great advantages of mechanical transport. 

Strange that the British, pioneers of trade in China, 
pioneers in many engineering schemes in the country, 
including railways, steamers on the coast and rivers, port 
development, water supply, &c.—strange that they have 
not been as successful as the Americans and Germans in 
China concerning aviation. Yet they have a tremendous 
advantage in the ears of a splendid aerodrome on the 
sea shore in Hong Kong. And about six miles inland the 
Government of the oleay has nearly completed an even 


- Al larger aerodrome. 


Engineering Contracts in China. 

It is difficult to understand why there are not 
more British flying machines in China, especially as the 
British Empire heads the list in the foreign trade returns 
of the country. There is also evidence that British engi- 
neering manufacturers have received valuable orders from 
China in recent years. Especially gratifying was the 
contract, worth £163,000, with Canton for a fleet of trolly- 
buses, recently secured. The political and commercial 
relations of the British and Chinese have never been better 
than they are to-day, and since the Chinese Government 
and the people are anxious to develop engineering schemes 
the prospects are favourable for British firms. Finance 
and time of delivery are the two problems that must be 
solved. Mr. Kirkpatrick is hard at work in China and no 
doubt will aid in the solution of these difficulties. 

Meantime, British aviation interests in China must not 
be neglected. The Director-General of Posts of the 
Chinese Government was present in Hong Kong to-day, 
and mentioned the great interest shown in Shanghai at 
the arrangements made to send air mail letters from that 
city to America and to Europe. Next week about 
twenty-four passengers are expected in Hong Kong on 
the weekly service plane from Manila, but to-day the load 
was entirely mail and freight, the total weight being 
2400 lb. The weekly service of Imperial Airways from 
Penang to Hong Kong has been most successful. 


Conservancy Work in China. 


Transport b pice loom largely in the minds of 
Chinese officials and commercial men of all nationalities 
in China. Very remarkable work has been accomplished 
in connection with creating a channel for ocean liners in 
the estuary of the Yangtze and along the Whangpoo River. 
The 14 miles of channel in the Whangpoo has been prac- 
tically created in recent years. That work has made it 
possible for ships of 20,000 tons or more to reach Shanghai. 
The latest returns (1935) show that nearly 18 million tons 
of shipping entered at Shanghai. The harbour has accom- 

modated 156 merchant vessels and twenty-two warships 
and about 500 Chinese junks (from 50 to 150 tons) at one 
time. The largest vessel in the harbour was 657ft. in 
length and 30ft. draught. 

Dr. Herbert Chatley, M. Inst. C.E., has been Engineer- 
in-Chief of the hig te Conservancy Board since 1928 ; 
he is retiring to England shortly, He has contributed 
many papers containing the results of his experience and 
researches in connection with Conservancy problems to 





various enginee societies in England and in China. 
His main diteaieein 8 i has been removal of enor- 
mous bars of silt deposit in the Yangtze and the Whangpoo 
River. huge its have made constant 
dredging imperative. In 1935 there was purchased a 


r costing over £151,000, and recently a contract for 
what is probably the most powerful dredger in the wor:d 
(costing £231,700) has been signed. Both dredgers are of 
German make. 

It is significant that the successor to Dr. Chatley, as 

Engineer-in-Chief of the Whangpoo Conservancy Board, is 
an experienced Chinese engineer Mr. C.P. Hsueh. Although 
the initiation of port development in China, and especially 
in Shanghai, has been ly due to the British, yet there 
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are now @ large number of qualified Chinese engineers 


engaged in the work. 


The Growth of Shanghai. 


There surely is no other city in the world that 
has grown in size and commercial importance as rapidly 
as Shanghai. It is the creation of engimeers and probably 
represents one of the most romantic triumphs by man over 
the obstacles presented by Nature. Shanghai now has 
more than 3} million inhabitants, but before 1842, when it 
began its career as a centre of foreign trade, the native 
city contained only a few thousand. The value of the 
land in the International Settlement in seventy years rose 
in value some three thousand fold. This great emporium 
of commerce is built upon a mud bank. It is not on the 
giant Yangtze, but 14 miles from where the Snare of the 
Whangpoo joins that great river near the sea. It is on 
the delta formed by the silt brought down from Thibet 
and inland China. The area of the delta is 50,000 square 
miles and supports a population of over forty millions. 
But the hi population, ex ing 160 millions, in the 
Yangtze Valley, is dependent on Shanghai as a port for 
foreign trade. 

The skyscrapers of Shanghai are built upon alluvial 
deposits. The engineers in that city have bored through 
400ft. of earth without finding bed-rock. They have had 
to use piles and reinforced concrete rafts to support 
the modern offices and hotels in Shanghai. 

Modern Factories in China. 

For many reasons Shanghai has become a great 
centre of industry. It is within the tariff wall of China. 
Some idea of its demand for electric power will be gained 
from the following figures, The Shanghai Power Company 
onpalies industrial requirements exceeding 220,000 E.H.P., 
a load greater than that in all the other cities in China 
combined. In January, 1937, the four public supply 
companies, of which the Shanghai Power Company is the 
largest, showed a total output of 103,458,512 B.O.T. 
units. That is almost double the average monthly output 
for the city of Birmingham in 1936. Several British firms, 
in co-operation with Chinese, have established branch 
factories in Shanghai. 

In recent years various Governments, including that of 
Japan, have sent Economic Missions to China, The verdict 
of the Mission from the U.S.A. was “a vast change is 
coming over China: a modernisation that, as compared 
with ten or even five years ago, marks many centuries.” 
Sir Frederick Leith-Ross, the Chief Economic Adviser to 
the British Government, said that he agreed with that 
statement. He added: “I believe that this change will 
make China not a less, but a more fruitful field for British 
enterprise—commercial, industrial, and financial.”” Those 
of us who have travelled through some of the provinces of 
China—each of the eighteen being on the average about 
the size of Britain—and who know something of tech- 
nology, can endorse the words of this eminent British 
economist, who said: ‘“ The reconstruction of China is a 
vast task that will take years to accomplish and there is 
room for all to assist her in this task.” 

It is, however, the hope of those of us who believe in 
the civilising agency of applied science that political 
intrigues and financial bickerings will not delay the 
urgently needed extension of railways, water supply, port 
development schemes, flood prevention, mining and other 
industrial enterprises in China. At present conditions 
appear to be more favourable than at any time in China’s 
long history for progress in engineering works in the 
country. 


Professor D. A. Low and China. 


It was remarkable that the news of the death of 
this very successful writer of engineering textbooks and 
ideal teacher of the fundamental principles of engineering 
science should reach the writer sla a Chinese engineer 
who had been trained at East London College more than 
a quarter of a century ago. English. is the language of 
engineers in China; there is an increasing demand in 
Chinese universities and technical schools for engineering 
textbooks. The Chinese script is pictorial and it is diffi- 
cult, if not impossible, to make up a picture representation 
of words like “ entropy ” and “ resilience ’’ in the Chinese 
written language. Owing to the large number of Chinese 
who have been educated in the U.S.A., American engineer- 
ing textbooks are popular in China, but Professor Low’s 
books found a market in this part of the world, as do many 
other engineering books published in Britain. 








“Coronation Scot” 
Trains. 


The L.M.S. 


We illustrate on page 650 two coaches of the first of the 
new trains built at the Wolverton works of the London, 
Midland and Scottish Railway Company for its ‘‘ Corona- 
tion Seot” service between Euston and Glasgow. 
Eventually three of these trains will be in service, and they 
will be worked by five new streamlined locomotives, the 
first of which has ee completed. 

Each train is made up as follows :—Corridor first brake, 
57ft.; corridor first, 57ft.; first-class vestibule dining car, 
65ft.; kitchen car, 50ft.; third-class vestibule dining car, 
57ft.; kitchen car, 50ft.; third-class vestibule dining car, 
57ft.; third-class vestibule dining car, 57ft.; and corridor 
third brake, 57ft. The total weight of each train is 297 
tons and the seating capacity is for eighty-two first and 
150 third-class passengers. The general construction of 
the coaches follows the company’s standard practice, the 
body sides, ends, and roof being covered with steel panels 
flush with the windows. The exterior painting is carried 
out in blue with four bands of silver running the full 
length of the train between the windows. These silver 
bands are continued at the same level along the tender and 
engine and finish in a vee-shaped point on the front of the 
smoke-box streamlining. 

The interior decoration is carried out on modern lines 
and a flush finish has been obtained throughout the trains, 
the body side walls, cornice moulding and ceiling presenting 





a very clean ——— which gives an impression of 
roominess. Different timbers are being wid de each car 
and the beautiful surface finish may be gathered from our 
illustrations on page 650. In the corridor first and corridor 


first brake cars the following timbers are being used :-— 


Australian maple butt, Queensland maple, South American | p: 


prima vera sunray, English olive ash (curly grain), and Aus- 
tralian walnut. The walls of the first-class vestibule 
dining cars are finished in light-coloured timbers and a 
very striking contrasting effect has been obtained by 
using darker coloured veneers for the saloon doors. In the 
first train the first-class dining car walls are covered with 
a very rich satin wood and the large flush doors with claro 
walnut, which is veneered to show a light circle in the 
centre of the door surrounded by the dark-grained timber. 
The first-class vestibule car for the second train is finished 
in Canadian mountain maple with doors veneered in 
Nigerian Kevazingo. There is a particularly fine waterfall 
grain in the Kevazingo, which is shown off to good effect 
on the flush panelled doors. In the first-class vestibule 
for the third train the contrast between the doors and walls 
is not so marked, the walls being veneered in English 
olive ash (straight grain) and the doors in English olive 
ash (curly grain). The three third-class vestibule cars in 
each train are finished flush with horizontal inlaid bands 
similar to the first-class cars, but each car is finished in 
different timbers as follows :—English weathered sycamore 
and English burry sycamore, English curly oak butt and 
English brown oak with tiger stripe, and Canadian silver elm. 
The last-named veneer was cut from the piles recove 
from Waterloo Bridge. The corridor third-class brakes 
are finished in South American Poroba with contrasting 
inlaid horizontal bands of walnut. The metal fittings are 
finished satin matt chrome in the first-class cars and 
oxidised venetian bronze in the third-class cars, and the 
ceilings throughout the trains are covered in cream Rexine. 

The lighting system is very efficient and harmonises 
well with the general scheme of decoration. In the first- 
class vestibule cars a continuous tubular strip light is 
fitted along the centre of the ceiling of each saloon. This 
light is supplemented with small tubular lamps above the 
seats against the cross partitions and a lamp on each 
window sill. In the third-class vestibule dining cars one 
36in. strip light is fitted in the ceiling above each batch 
of tables, and lamps are also fitted above the seat backs 
on the cross partitions. 

In addition to the usual steam heaters under the seats, 
each of the new coaches has its own pressure heating and 
ventilating system. In this system two independent units 
are employed in order to isolate completely the hot from 
the cold supply and thereby ensure the maximum range 
of temperature control. In some of the coaches the two 
units are together in a compartment at one end of the 
vehicle and in others the hot and cold units are separated 
by the length of the coach, Air is drawn from the outside 
of the coach and passes through a filter soaked in viscous 
oil and over a centrifugal fan. For the cold air supply the 
air is delivered straight into the main duct, but for the hot 
air is passed through a multi-tube steam heater before 
being delivered into the main duct from the hot unit. 
The main air ducts are carried along the outside of the 
carriage roof in order to conserve space and maintain the 
uniform finish inside the cars, and the branch ducts are 
housed inside the roof, between the inner and outer 
sheeting. To maintain the air pressure the main ducts 
are stepped down along Pie Maa of the coach at each 
set of branch tappings. ints aré used through- 
out all the ducts to prevent air . The separate hot 
and cold branch ducts feed air into a louvre which com- 
prises a mixing chamber to control the air temperature 
and a nozzle which can be set to direct theairstream. These 
nozzles may be seen set in the roofs just over the panelling 
of the coaches shown in our . The fan 
motors are fitted with a three-speed control and their 
current is taken from the lighting battery. The con- 
sumption is 660 watts full cars and 325 
watts for the brake cars . Air is 
delivered the 200ft., and 
1600ft. per minute on the first, — 4 es motor 
speeds, giving one plete change ve, four, and 
three minutes respectively, A dial thermometer is fitted 
to each control panel indicating the temperature of the 
air entering the main duct, and this, in conjunction 
with the needle steam valve which controls the steam from 
the main carriage steam pipe to the heater in the hot air 
unit, enables the train staff to regulate the temperature of 
the hot air. Although each unit operates independently, 
they are all interconnected to a main switch in the luggage 
compartment and can be switched off en bloc. The equip- 
ment for the air conditioning system was supplied by the 
Thermotank Company and installed by the railway com- 
pany, which also made the air ducting. 
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Empire Exhibition, Scotland, 1938. 


From May to October, 1938, Glasgow is to be the scene 
of an Empire Exhibition, the biggest held anywhere in 
the world since the British pire Exhibitions at 
Wembley in 1924 and 1925. The exhibition will be held 
in Bellahouston Park, which is over 170 acres in extent 
and three miles from the centre of Glasgow. A minimum 
attendance of twelve million persons is confidently expected 
and the exhibition is backed by a guarantee fund which 
already amounts to nearly £750,000. 

The exhibition will be built round Bellahouston Hill, 
which rises from the centre of the park and is heavily 
wooded. Level ground flanks the hill on three sides 
and on this ground the chief buildings will be erected. 
Main avenues will connect the buildings and a grand stair- 
case, with cascades flowing between its twin flights of 
steps, will rise to the crest of the hill. Dominating the 
exhibition will be the 300ft. tower on the crest of Bella- 
houston Hill, from which a view of the Firth of Clyde and 
the southern fringe of the Highlands will be obtained. 
Lifts will be provided to carry visitors to the observation 
platforms at the top. 

The biggest building in the exhibition will be the Palace 
of Engineering, which will cover nearly 5 acres and which 
will be one of the largest temporary exhibition buildings 
ever erected. The Palace of Industry will be almost as 





large and the Concert Hall will seat nearly 2000 ple. 
Flood-lighting will be used extensively in the exhibition ; 
its most spectacular application will be in the cascades 
and the 400ft. artificial lake, each of which will be flood-lit 
from below. Scattered among the trees above the main 
avilions will be various restaurants and smaller buildings. 
All the buildings will be included in one planned lay-out, 
in which each will be in a definite relationship to its 
neighbours. 

Twenty-four acres have been set aside for the amuse- 
ment park, which will include the most elaborate forms of 
entertainment known. In addition to the Palace of Engi- 
neering and the Palace of Industry, sites will be available 
in the grounds on which individual firms may build their 
own pavilions. The total area of floor space available for 
exhibits will exceed half a million square feet. 

The United Kingdom Government and Canada have 
already decided to take part officially in the exhibition, 
and invitations to participate have been extended to the 
Governments of the other Dominions and Colonies. Seot- 
land, as the home of the exhibition, will be represented in 
two Scottish Pavilions by exhibits illustrating the country’s 
social, industrial, and economic potentialities, together 
with its history and art. 

It is proposed to have passenger-carrying auto-trucks 
for the conveyance of visitors within the exhibition 
grounds. The exhibition is easily accessible; it stands 
on an island site bounded by two arterial roads and two 
railways. Two underground stations are within easy 


red | walking distance and by the opening date three railway 


stations will serve the exhibition, one of them specially 
erected for the purpose. Renfrew aerodrome is within 
5 miles and the biggest liners afloat can land their 
passengers at Greenock, only a few miles west of the 
exhibition’s gates. Car parks for 10,000 vehicles will be 
available to visitors to the exhibition. 

The railway companies of Great Britain have agreed to 
supply cheap return tickets daily from stations within a 
wide radius of the exhibition, and there will also be special 
excursions and an extension of the present system of half- 
day and evening excursions. The railway companies have 
also agreed to grant reduced fares for the carriage of 
exhibits. 





SIXTY YEARS AGO. 


Iv our issue of June 8th, 1877, we reprinted and com- 
mented upon a paper on high-pressure steam boilers and 
engines which Mr. Loftus Perkins had read before the 
Institution of Mechanical Engineers. For upwards 
of forty-five years Perkins had been making _high- 
pressure heating apparatus which, charged originally with 
distilled water, continued to work with the same charge for 
very long periods. Sixteen years previously, in 1861, 
Perkins and Professor Williamson had constructed a high- 
pressure boiler and engine which had remained in service 
ever since and which was then about to be re-erected at 
Battle near Hastings. Since those days Perkins had 
develo many improvements particularly in connection 
with the means adopted to prevent leakage of steam which 
would have resulted in a loss of. the distilled water with 
which the boiler was initially charged. In his paper he 
described an engine and boiler designed to work with steam 
at a pressure of from 250 Ib. to 1000 Ib. with a high ratio 
of expansion, up to 32 times or so. The boiler was a 
vertical cylindrical shell within which were disposed tiers 
of straight horizontal tubes both ends of each tube being 
closed by welding. Each tube in any one tier was con- 
nected to the one above it by a short vertical piece of tube 
welded near each end. Alli the tiers were connected to a 
common header tube by connections from the top tube 
of each tier. The fire-box was composed of several hori- 
zontal rows of tubes bent into a rec ular form in plan 
and connected together and to the lowest tubes of the 
tiers by short lengths of tube. The distinguishing feature 
of the engine was the fact that the high-pressure cylinder 
was of compound formation with two diameters and a 
stepped piston. The steam after doing work on the upper 
and smaller face of the piston was re-admitted to the 
cylinder beneath the lower and larger face. Thereafter it 
passed to a separate low-pressure double-acting cylinder. 
In our comments upon the paper we spoke of erkins as 
pursuin@ an ignis fatuus and as devoting his remarkable 
powers of invention to the attainment of an object which 
had lured men from the paths of mechanical rectitude for 
well nigh a century. His paper, we said, provided ample 
evidence of the fact that once an intellect, however able, 
became possessed of a fixed idea it was almost impossible 
to root it out. Had Mr. Perkins devoted his remarkable 
talents to a more worthy object he could, we asserted, 
hardly have failed to have assumed a very prominent 
position among mechanical engineers. Our criticism of his 
work turned entirely upon what we claimed to be a fact 
fully established by experience, namely, that no matter 
how an engine was made the range of profitable expansion 
lay somewhere between six and eightfold. As good results 
could be obtained with steam at an initial pressure of 
75 lb. or 801b. as could be obtained at all. Excessive 
expansion meant excessive condensation and so long as 
cylinders continued to be made of cast iron and exhaust 
pressures were limited to 8 lb. or 10 Ib. absolute it would 
be unprofitable to use steam at a pressure above about 
80 Ib. 
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Canadian Engineering News. 
(By our Canadian Correspondent.) 
Evaporation from Petrol Tanks. 


As far as laboratory tests go, a report issued 
by the National Research Council, Ottawa, on the 
subject of gasoline losses from storage tanks, states 
whitewash, white paint, or aluminium paint seem to be 
about equally effective in maintaining a low temperature 
and reducing losses. These tests also indicate that the state 
of the inside s=rface plays an important part. The ques- 
tion of what effect aluminium paint or insulation would 
have depends upon the reflection coefficient of the 
untreated surface. The reflecting power of new galvanised 
iron is 0-35, of old and dirty galvanised iron 0-08. 
Aluminium paint reflects about 0-50 to 0-75 of the 
incident solar energy; that is, it prevents about two- 
thirds of the incident energy from penetrating into the 
tank. When a gasoline storage tank is nearly filled, the 
air above the liquid becomes saturated with gasoline. 
Then, when the sun shines on the paint, the vapour 
expands as it becomes warmer and escapes through the 
vent. Later, when the tank cools off, as at night, the 
vapour contracts and draws in fresh air, which in time 
becomes saturated with more gasoline. The process 
repeats itself daily. 

In connection with reflecting surfaces, it is important 
to note that one simple precaution is to reduce the size 
of the surfaces absorbing heat from the sun’s radiation. 
This will be accomplished to some extent by reducing the 
area of the top surface in favour of the height of the tank, 
since it is the top surface which receives more heat from 
the sun’s radiation. As pointed out, the heat taken up 
by the surfaces is further reduced by coating them with 
paint having a high reflection factor, White paints are 
used with the exception of certain substances which have 
been found to turn grey when exposed to direct sunlight. 
300d protection, it is pointed out, may be obtained by 
covering the tank with aluminium foil. 


Base Metal Industry. 


Less than twenty years ago not a pound of 
refined metal was produced in Canada. Since then more 
than 160,000,000 dollars have been expended, most of it 
between 1926 and 1931, in the erection of modern smelting 
units and refineries, in the development of ore bodies, and 
in the co-ordination of all stages of operation, from the 
beginning of the ores to the marketing of the finished 
products. As a result the Dominion now has two copper 
refineries, two zinc refineries, a lead refinery, and a nickel 
refinery, the combined rated capacity being close to 
700,000 tons of refined metal annually. Some of these 
smelting plants treat ores from the deposits of other 
mining companies in the surrounding areas, and others are 
in a position to do so should the occasion arise. As the 
plants are situated in widely separated sections of the 
Dominion there are no active or known potential base 
metal deposits that are more than a few hundred miles 
from a smelter, and accordingly charges for the shipment 
of ores except in a few cases are not excessive. 
This feature is of particular significance at present, in view 
of the interest that is being shown in the re-opening of 
base metal properties which have been idle for years, and 
also in the search for new deposits. Canada’s output of 
base metals in 1936 was valued at 108,800,000 dollars, or 
approximately 31 per cent. of the total value of mineral 
output for the year. Exports of the metals were valued 
at 101,500,000 dollars, or 10 per cent. of the total value 
of Canada’s external trade for the year. 


New Sulphite Plant. 


The E. B. Eddy Company, Ltd., Hull, Quebec, 
is planning the installation of pulp and bleaching equip- 
ment, and its engineering department is actively engaged 
in the preparation of the necessary drawings, plans, &c. 
It hopes to have the new plant in operation toward the 
end of November. During 1936 the company erected two 
additional sulphite digesters, together with the necessary 
equipment, at a cost well in excess of a quarter of a million 
dollars. The total cost of the new bleached sulphite plant, 
with its auxiliary equipment, will amount to appr tely 
500,000 dollars. Other minor expenditures wilt 
undertaken this year in order to speed up the rehabilita- 
tion and modernisation of the plant. 


Large Mine Hoist. 


The largest mine hoist in Canada has been 
installed at the Creighton Mine of the International Nickel 
Company, Ltd., Copper Cliff, Ontario, by Canadian Allis- 
Chalmers, Ltd., Toronto. Specifications of the new hoist 
show that the total load on each drum is 25 tons and the 
unbalanced load 20 tons, with an estimated tonnage of 
250 per hour. Total length of the rope on each drum is 
slightly under one mile, and the rope diameter is ljin. 
The weight of each shaft is 40 tons and the maximum 
diameter of the nickel steel shaft 40in., while the drums 
weigh 400 tons. The speed of the rope is estimated at 
3000ft. per minute with the speed of the drums 38-2 r.p.m. 
The hoist is complete with the most modern safety features 
and, exclusive of any electrical equipment, weighs approxi- 
mately 750 tons. 


Road Surfaces. 


The province of Manitoba, like the rest of the 
world, is experimenting in roads. Engineers have come 
to no final conclusions as to the surfaces which will stand 
up best against modern traffic conditions. Involved, of 
course, are many factors, such as cost, both capital and 
maintenance, dust nuisance, and climatic conditions. This 
year an experiment being tested on two miles of road 
west of Headingly will be watched with interest. One mile 
has been treated with clay and salt from the Neepawa 
deposits, while on the second mile calcium chloride has 
been substituted for the salt. Should these stretches 
withstand the heavy traffic over this trunk highway, 
dustless treatment will have made a distinct advance, 
since the cost of the treatment is about 1500 dollars a mile, 





compared with from 6000 to 8000 dollars a mile for asphalt. 
Another experiment is being tried on 100ft. of the Trans- 
Canada highway just west of Portage la Prairie. This 
stretch is being treated this spring with a light coat of 
asphalt and fine gravel, after an application last year of an 
asphaltic emulsion, soil, and sand. 

Railways. 

Canadian railways showed reductions in gross 
revenues for five consecutive years starting with 1929, the 
bottom being reached in 1933, when the revenues were 
only 48 per cent. of the peak reached in 1928. Gross 
revenues for the next three years have shown improve- 
ments, the increases over the ing year being 11-2 
per cent. in 1934, 3-1 in 1935, and 7-9 in 1936, and 
although car loading and revenues are not directly com- 
parable, car loadings for the first ten weeks of 1937 were 
13 per cent. heavier than in 1936. This was an increase 
of 7-9 per cent. over 1935 and 23-8 per cent. over 1933, but 
was 7-3 per cent. below 1931 revenues and 40-3 per cent. 
below 1928 revenues. Operating expenses were increased 
from 261,761,607 dollars in 1935 to 281,618,561 dollars, 
or by 7-6 per cent., and the operating income increased 
from 33,305,114 dollars to 37,056,190 dollars. 








A Vertical Keyseating Machine. 


WE have recently obtained particulars from Associated 
British Machine Tool Makers, Ltd., of an addition to the 
range of vertical keyseating machines made by George 
Richards and Co., Ltd., Broadheath, near Manchester. 
The machine, which is shown in the accompanying engrav- 
ing, is suitable for slot drilling, keyway cutting, and plain 
milling operations of a light character. 

The design incorporates a reciprocating crank drive 
with a stroke of 7in. for the spindle slide. The maximum 
diameter of cutter that can be used is 1 {in., and therefore 
a keyway of a maximum length of 8jin. can be machined 
by means of the crank motion and horizontal spindle 
slide. Longer keyways can be cut by using the automatic 
longitudinal feed for the table, which has a traverse of 
20in., and thus, adding the maximum diameter of cutter, 
a keyway 21 fin. long can be machined. It is stated that a 
combination of the two motions can be used in order to 
machine a keyway up to a maximum length of 27in., but 
this procedure should only be adopted in exceptional cases. 

For cutting keyways by means of the horizontal spindle 
slide motion the table is locked and the vertical feed is 
automatically applied at each end of the stroke, being 
tripped when the predetermined depth is reached. If the 




















VERTICAL KEYSEATING MACHINE 


automatic feed for the table is used the cutter slide remains 
stationary, the cutter is fed into the work to the required 
depth and the keyway or slot produced at one traverse of 
the table, the movement being tripped automatically 
at the end of the traverse by means of a stop. The table 
has hand adjustments for vertical, transverse, and longi- 
tudinal movements, and is provided with index dials for 
each motion. It is equipped with a positioning plate 
which centralises cylindrical shafts clamped in the vee of 
the table. 

There are six rates of spindle speed, ranging from 250 
to 1000 r.p.m., which may be changed by means of two 
levers mounted at the side of the machine operating the 
gear-box. For each spindle speed there are six rates of 
traverse to the horizontal spindle slide, giving a total of 
thirty-six rates of traverse to the spindle slide. The spindle 
is provided with five rates of feed in the vertical direction, 
ranging from 0-0025in. to 0-0125in., and the table has 
six reversible longitudinal feeds ranging from 0-0004in. to 
0-0026in.; each of these ranges is independent of the other. 
If the table is required to be stopped before the full 
traverse has taken place the feed can be tripped by means 
of a lever at the front of the machine and re-engaged by 
means of a separate lever. Similarly, the vertical spindle 
feed can be tripped by hand before the full depth is reached 
by means of a knob and re-engaged by means of a lever. 

The machine is equipped with a coolant pump, with a 
return drainage system from the table to the sump, an 
can be arranged for either single pulley or direct motor 
drive. The electric motor is rated at 3 H.P. and the motor 
drive transmission is by means of Texropes. 





The Fuel Supplies of Great 
Britain.* 
By ALFRED W. NASH, M.I. Mech. E. 
Professor of Petroleum Science, University of Birmingham. 


THE question of fuel supplies in this country is the 
subject of much discussion at the present moment, par- 
ticularly in regard to the relative merits of the different 
forms of heat energy available and the place they should 
occupy in our national economic policy. 

The average layman in these matters does not know 
where to obtain the most informative articles on the 
subject, and even if he did, he would find them rather 
dull reading. In most cases these are issued by the 
Government research laboratories and statistical depart- 
ments in the form of technical reports of interest only to 
the specialist who is in a position to analyse them correctly. 

It is not my intention to weary you with a mass of 
statistics, but in order to view the position in the right 
perspective, it is necessary to consider certain figures which 
express more than words the past history of fuel as it 
affects this country. 


COAL. 


The production of coal in Great Britain in 1913 amounted. 
to roughly 2874 million tons, whereas in 1935 222} million 
tons only were produced, representing a decline of 
65 million tons. 

By an examination of the official statistics it may be 
proved that this tremendous decrease has been brought 
about very largely through a decrease in the export of 
coal, coke, and manufactured fuel, represented by nearly 
35 million tons, and to a lesser extent by the decrease in 
the amount of coal used for industrial purposes (over 
14 million tons) and for domestic purposes (5 million tons) 
in this country. The balance of 8} million tons is covered 
by a decrease in the amount of coal used for bunkering 
purposes. ’ 

The reasons for these drastic reductions are not diffi- 
cult to find. If we take our export trade first, as the most 
seriously affected, it will be found that the recent war 
brought such economic forces to bear on those countries 
which had hitherto imported mostly from us, that they 
were compelled to develop their own power resources or 
import coal from elsewhere, and there can be no doubt 
that some of these markets are lost to us for all time. 

But let us look at this decline in consumption in a 
broader sense. 

The demand for British coal may be considered under 
two heads; the demand for home consumption ; and the 
export demand, including bunker coal, for ships bound for 
foreign ports. 

The different uses of coal in our home markets can be 
placed in five groups :- 

(a) The use by public utility concerns, such as gas 
and electricity undertakings and railways. 

(6) Use in the iron and steel trades. 

(c) Use as engine fuel at the collieries. 

(d) The use by coastal shipping. 

(e) Other uses, both domestic and industrial. 


Of these, the first category, the public utility under 
takings, is the only one which has shown an increase in 
the annual consumption of coal, a comparatively small 
increase, however, of just over 34 million tons during the 
last fifteen years, the present yearly consumption being 
just over 41} million tons. 

It is of interest to note at this point that the gas industry 
has increased its output of gas per ton of coal by over 
27 per cent. during the last twenty-five years, whilst with 
electrical power the increase has been over 130 per cent. 
per unit of weight during the same period. 

Coal consumption in the iron and steel trade shows a 
drop of over 12} million tons, collieries over 54 million 
tons, domestic and industrial users over 1} million tons, 
whereas coastal shipping accounts for only 30,000 tons 
decrease per annum when compared with fifteen years ago. 

In other words, over 90 per cent. of the decrease in home 
consumption has resulted from the diminished use of coal 
in blast-furnaces, steel works, and in the collieries them- 
selves. 

This drop in consumption has not resulted solely from a 
depression in trade, as will be seen from the fact that 
whereas the change in volume of production in blast- 
furnaces and steel works between the years 1920 and 
1935 is represented by a decrease of 9-5 per cent., the 
quantity of coal required has declined by 40 per cent., 
due to more efficient methods of production. In fact, we 
find as we go further into the matter that improvements 
in methods of production have resulted in less coal being 
used per unit of product than heretofore in every industry, 
including also the coal-mining industry itself, although in 
the latter case to a much less extent in proportion to that 
of our other basic industries. 

The Earl of Dudley, the President of the British Iron 
and Steel Federation, speaking at the annual dinner in 
1935, said that the application of scientific investigation 
to the iron and steel industry had resulted, at the then 
present rate of output, in a saving of £4,500,000 per annum 
in fuel alone. At 15s. per ton this represents an annual 
saving of 6 million tons of coal. 

A similar reduction in the annual amount of coal 
burned in open grates can be attributed to the increased 
use of gas and electricity for heating. The increase in the 
use of central heating in our public buildings and homes 
will not improve matters in this respect. 

Both electrification and the general improvement made 
in the efficiency of the steam engine—particularly the 
substitution of steam turbines for the older types of 
reciprocating engines—have contributed in great measure 
to the reduction in the quantities of coal required for 
industrial purposes in this country. 

As I have already shown, it is our export trade to a 
very great extent, and our bunker trade to a very much 
less extent, which has caused such havoc to our coal 
industry. 

The average amount of British coal exported, and alsv 
shipped as bunker fuel, in the five pre-war years was 
90 million tons. In 1935 the amount similarly shipped 
was approximately 54 million tons, a decrease of 36 million 
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tons or 40 per cent. In 1929 the last year before the great 
depression in world trade, the total amount of coal exports 
and bunkers had dropped to 80 million tons, or 11 per cent. 
less than the average of the last five pre-war years. Of 
this 10 million tons reduction, no more than 4 million could 
possibly have been lost to oil, even under the most favour- 
able computation, as the balance is known to have been 
lost to the markets of the former Russian Empire and of 
Scandinavia. 

The Junior Institution of Engineers in December, 1935, 
reported their President, Sir Frank Smith, as having made 
the following statement with regard to our loss of bunker 
trade: ‘‘ Quite a considerable part [of such loss] is due 
to the marked increase in efficiency in burning coal at 
sea, in the increased efficiency of the boilers, engines, and 
propellers, and in the improved design of hull, resulting 
in a diminution of sea and air resistance.” Sir Frank 
Smith further pointed out that, as a result of these improve- 
ments, the power required can now be produced with 
a fuel consumption 40 per cent. less than in 1913. 

There can be no doubt whatever that the scientific 
investigation of fuel problems within recent years has led 
to the extraction of more energy from every ton of coal 
consumed, 

Whilst it is an advantage to the world as a whole that 
each ton of its fuel resources—whatever they may 
should be made to yield the maximum amount of energy 
possible, it is in some ways a misfortune to us that such 
advancement should have its repercussion ir such a large 
diminution in the prosperity of our coal industry. 

In confirmation of this, I would quote from the report 
of the Fuel Research Board for 1935 : 

“It is sometimes suggested that the fall in the con- 
sumption of coal in this country is largely due to its 
replacement by oil, but a considerable proportion of the 
reduction is, in fact, due to the increased efficiency of 
practically all the processes for which coal is used.” 


PETROLEUM. 


That is a brief history of the decline in our coal industry 
over the last few years. Now let us turn to our petroleum 
industry. It may surprise you to hear me refer in this 
manner to an industry which is responsible for the pro- 
duction and marketing of a fuel, often referred to, but 
quite erroneously, as a rival of coal. Nevertheless, we 
have a British oil industry, whose ramifications and world- 
wide dealings are much more international than any our 
coal industry has ever known, 

For instance, the Bank of England statistical summary 
for December, 1936, shows that the nominal value of 
British investments in the production of oil overseas is 
£129,000,000, and that the income on this investment is 
in excess of £11} millions per annum. The whole of this 
income is not, of course, derived from the sale of oil in 
Great Britain; in a large part it is derived from the 
operations of the companies abroad. 

The petroleum industry, being comparatively young, has 
profited by the mistakes committed by our older industries, 
with the result that it is under scientific control from the 
moment of production of the raw material right down to 
the selling of the marketable products which are obtained 
thereform. The crude oi! is not sold as raw fuel, but is 
worked up into products of very much greater value, such 
as petrol, paraffin oil, Diesel oils, various grades of lubri- 
cating oils and greases, waxes, asphalts, and finally fuel 
oils of various grades for different purposes. 

The next point to be considered is that liquid petroleum, 
whether it be in the crude or refined state, is a mobile fluid 
which can be conveniently transported from place to place 
by means of pumps and pipe lines. 

A further advantage which oil possesses is that it has a 
greater heating power per unit of weight, of the order of 
1-3 to 1-4 times that of coal, the relative calorific values 
being 19,000 and 14,500 B.Th.U. per pound for oil and best 
Welsh steam coal respectively. Oil is fairly uniform in 
quality, whatever its geographical origin, it does not 
deteriorate with storage, neither does it contain ash, 
points which cannot be raised in the favour of coal. 

Further, the space required to store one ton of steam 
coal is 40 to 43 cubic feet, whereas one ton of fuel oil 
requires only 38 cubic feet. Moreover, oil bunkers can 
safely be filled to 95 per cent. full stowage, whereas in coal 
bunkers there is an appreciable loss from broken stowage 
as sufficient space has to be left to permit coal trimmers to 
work. 

The fact that fuel oil can be stored in almost any vacant 
space in a ship and the fuel brought from the furthermost 
points to the boiler or engine-rooms easily by means of 
pumps, together with the other advantages I have men- 
tioned, has naturally led to the adoption of fuel oil by 
shipping. 

he increased use of oil in this direction during the last 
twenty years has been remarkable. 

Statistics show that of the world’s mechanically pro- 
pelled shipping, 96-6 per cent. used coal in 1914, the 
remaining 3-4 per cent. being driven by oil, whereas in 
1936, 50 per cent. of shipping was using oil. Lloyd’s 
Register also shows that the proportion of world’s shipping 
tonnage propelled by internal combustion engines in 1936 
was 18-8 per cent., or 12 million tons, compared with only 
0-45 per cent. in 1914. 

It is obvious that this change does not only affect this 
country, but is international, and it would be impossible 
for British shipping to ignore the advantages which the 
use of oil undoubtedly offers. Strange as it may seem, 
however, the actual increase in tonnage of oil fuel for 
bunkering foreign-going steamers in this country is 
surprisingly small over the last few years. Whereas coal 
bunkering declined by just over 3-86 million tons, between 
1929 and 1935 oil bunkering has increased by only 138,000 
tons in the same period. 

It has been suggested that by making bunker oil dearer 
in this country by means of heavy taxation, ships would be 
compelled to buy bunker coal in its place. Such a fiscal 
policy would have the effect of causing ships to bunker 
abroad to the financial loss of this country, but certainly 
not to the petroleum industry. 

Another direction in which oil is said to have become 
a serious competitor with coal is for industrial purposes, but 
if we examine the figures we shall find it very difficult to 
believe that the responsibility for the present position of 
our coal industry can be placed on oil. 

Between 1913 and 1935 the consumption of coal for 
industrial and domestic purposes in this country dropped 





by about 194 million tons, whereas the present internal 
consumption of fuel and Diesel oil for these purposes is 
only about 14 million tons per annum, equivalent to just 
over 2 million tons of coal, which latter figure represents 
about 11 per cent. of the drop in coal consumption. 

When it is realised that much of this oil is used for pur- 
poses for which coal is unsuitable, it is difficult to defend 
the contention that our coal industry has been seriously 
menaced by the growing use of fuel oil. 

The extent to which oil in the form of motor fuel has 
displaced coal in the transport of passengers and goods 
should also be taken into consideration. An exact estimate 
is impossible because much of the transport on the roads 
to-day is entirely due to the development of a new motive 
power for tr rt. 

Between 1913 and 1935 there was a reduction of 910,000 
tons in the quantity of coal supplied to the railways in 
Great Britain and 650,000 tons in the coal supplied to 
coastwise bunkers. Of this decrease of about 14 million 
tons, a considerable proportion is no doubt due to more 
efficient railway operation under electrification schemes. 
In addition, it must be borne in mind that improved loco- 
motive design has resulted, on the authority of Sir Henry 
Fowler, in a saving of fuel on the railways of as much as 
from 21 to, in some cases, 25 per cent. of that consumed in 
1910. 

It may be said, therefore, that the extent to which oil 
has encroached directly on the coal markets of this country 
must be comparatively small. There is, however, another 
aspect of the situation. Is it not possible that the importa- 
tion of petroleum into this country, which has caused the 
introduction of new industries, may indirectly have saved 
our coal mining industry from an even worse fate than it 
has already experienced ? 

Let us consider this aspect. 

The industries which have thrived on the use of oil as a 
fuel for the internal combustion engine have made, and 
continue to make, large demands on coal in the process of 
manufacture. Every motor car, motor coach, omnibus and 
motor lorry on the roads represents a substantial use of 
coal in the construction of many of the parts of which it 
is composed. Similarly, the aeroplane and the wide 
development of its manufacture in recent years has pro- 
vided another outlet for the use of coal. 

In confirmation of this, let me quote the following extract 
from a lecture delivered’ by Sir Henry Tizard, Rector of 
the Imperial College of Science, at the Centenary Meeting 
of the British Association for the Advancement of Science : 

“Petrol has not replaced coal—on the contrary, it 
has created a demand for it. The average life of a 
private motor car is estimated at seven years, during 
which time it consumes some 7 tons of petrol. But how 
much coal is consumed in the manufacture and repair of 
cars ? It is difficult to get an accurate estimate of this, 
but it must certainly be of the same order as the amount 
of petrol which the car uses, i.e., 7 tons per car on the 
average. From what figures I have been able to obtain 

I think it is fair to say that every ton of petrol imported 

into this country creates a demand for at least one ton 

of coal—a demand which practically did not exist thirty 
years ago.” 

Now over 50,000 tons of imported food reach our shores 
daily as compared with 28,000 tons of oil, but whereas 
with foodstuff practically the whole of the money expended 
on both the goods and their transport may be sent abroad, 
the same remark does not apply to imported oil. 

Large quantities of the materials used in our oilfields 
and refineries abroad are made im this country. There 
are over 200 engineering works in Great Britain which 
manufacture equipment for the various branches of the 
oil industry, while the benefit which has been conferred 
on the shipbuilding industry of this country by the con- 
struction of tank steamers during the period of depression 
must have been shared to some extent by the coal-mining 
industry. Last year the three principal groups marketing 
oil in Great Britain alone spent £10,000,000 in the United 
Kingdom on stores and equipment, and the total expendi- 
ture on this account by all the oil companies was con- 
siderably more and probably in the neighbourhood of 
£15,000,000. In addition to this, from January, 1935, 
to August, 1936, forty-six oil tankers were ordered or 
launched in this country on behalf of these three groups, 
at a cost of £6,730,000, giving employment to over 31,000 
men, including some 3000 colliers. 

It should be further noted that in Great Britain alone 
there are some 30,000’ persons employed directly by the 
oil industry, apart from large numbers of Britishers 
employed on the oilfields abroad and in manning our 
tank vessels. Incidentally, it is worth noting that the 
British Empire owns the largest tanker fleet in the world. 

Without taking into consideration the £47,750,000 
which the Government received from import duty on oil 
in the last financial year (this has nothing to do with the 
vehicle tax of £32,500,000), it will be seen that, far from 
the foreigner being the sole beneficiary, Great Britain 
derives a very large direct and indirect income from her 
investments in the oil industry. 

The consumption of petroleum products in this country is 
now about 10 million tons annually, of which nearly one- 
half is petrol and over one-third comprises lubricating 
oils, Diesel oils, and fuel oils. The importation of Leta 
lubricating oils, and Diesel oils has clearly not displaced 
any fuel indigenous to this country, and the comparatively 
small increase in the consumption of fuel oil has been 
shown to be largely due to uses for which coal is not so 
well suited. 

On the other hand, we have seen that the use of liquid 
fuel has given birth to a vast group of new British indus- 
tries, the chief of which is the manufacture of mechanical 
road vehicles, which directly employs a quarter of a million 
persons, apart from approximately one million persons 
engaged in the operation and repair, &c., of road vehicles, 
and indirectly through its use of steel, "&e., many thou- 
sands of employees in the heavy and coal industries. To 
a more limited extent the same applies to aircraft manu- 
facture. 

Ou v. Coal IN THE Navy. 


Before I conclude, I wish to make a brief reference to 
the suggestion which has been made in various quarters 
that the Royal Navy should return to coal in times of 
peace. 

There are numerous reasons which could be advanced, 
not only by naval engineers and naval architects, but also 





by naval executive officers, in favour of oil in increasing 
the efficiency of our fighting ships, but I will give one only 
in detail which will prove the futility of such a proposal. 

The size of the fire grate of a stokerfed boiler is limited 
by the human element in that a length greater than 7ft. 6in. 
cannot be served and cleaned efficiently. 

The length of grate of a modern oil-fired boiler is 
governed solely by the distance the mixture of fuel and 
air can travel and combust, consequently in high-powered 
ships a considerable saving in weight and space has been 
brought about through the introduction of a small number 
of large steam-raising units in place of a large number 
of small boilers. 

Briefly, the advantages gained from the use of oil in 
relation to coal in our fighting ships are, on the authority 
of Engineer Vice-Admiral Sir Reginald W. Skelton, 
as follows :— 


(1) Increased endurance for a given weight of fuel, 
approximately up to the ratio of 2 to 1. 

(2) Longer periods at sea without having to return 
to harbour. 

(3) Increased power and speed for a given weight of 
machinery. 

(4) Alternatively, equal power can be obtained on a 
reduced weight and space of machinery, permitting the 
difference in weight and space to be devoted to other 
naval requirements, viz., armour protection, arma- 
ment, &c. 

(5) Increased flexibility. 

(6) Reduced complement. 

(7) Shorter time required in harbour to replenish 
with fuel and stores, and ability to go to sea at once 
without a fatigued personnel. 

(8) Full power can be maintained as long as fuel 
lasts, whereas with coal firing full power can only 
be maintained in short bursts, and 60 per cent. of the 
maximum power is all that is obtainable until the coal 
is finished. 

(9) Absence of smoke and ability to control smoke for 
tactical purposes. 

(10) y and rapid transfer of fuel for correction 
of heel and trim in the event of damage. 

(11) Transport to distant fuelling stations easier and 
less fuel required in storage. 

(12) No deterioration in storage. 


Is it suggested that every navy throughout the world 
should possess these advantges with the exception of 
our own ? 

In regard to item (11), doubt has been expressed as 
to whether an adequate supply of oil fuel could be main- 
tained during a time of war, whereas supplies of home- 
produced coal are always available—at home. This 
statement is based, of course, on the assumption that all 
future wars will be fought entirely in home waters—a 
dangerous assumption. 

With oil, we are not dependent entirely on supplies 
from any one country or from any one part of the world, 
and the risk of cutting off supplies of oil from their various 
sources is no greater than would be the case with other raw 
materials, such as foodstuffs. Hence the necessity for 
an efficient Navy. 

The number of bunkering stations which the cil industry 
has created along all the principal trade routes is about 
230, excluding those which are maintained for Admiralty 
use by our own and foreign navies. These can be. kept 
supplied by oilfields which are geographically best suited 
for the purpose. 

The latest type of destroyer has a cruising radius of 
6000 miles, nearly four times that of the destroyers used 
during the war. Other ships of war have increased their 
cruising radius accordingly, due largely to the- help of 
liquid fuel. 

The fact that these new ships can carry enough oil fuel 
to cover such immense distances has c the war- 
time fuelling problem of our Navy completely. 


Om FROM CoaL. 


I have omitted all mention of the production of oil from 
coal until this point, because it provides a fitting subject 
with which to wind up an address of this kind. We may 
dismiss the low-temperature carbonisation of coal at once, 
because such an industry can never become a source of 
supply of liquid fuel of any magnitude since the primary 
product is semi-coke, and the oils and tars obtained are 
by- © sage of comparatively small yield. 

e have seen within recent years an extraordinary 
advance in the mechanisation of our defence forces, and 
in any scheme of national defence the question of oil 
supplies must therefore rank with almost equal import- 
ance with that of our food supplies. 

The home production of motor spirit from indigenous 
materials amounts to between 6 and 7 per cent. of our 
total requirements on a peace footing, at the present 
time, and the home production of fuel oil is so small as 
to be negligible. 

No responsible person would therefore suggest that home 
production could possibly supply any substantial part of 
our liquid fuel requirements, irrespective of cost, for any 
lengthy period. Such a project would require a colossal 
capital expenditure, would result in a most serious loss of 
revenue to the country, and could only be realised 
after a period of many years. 

A hydrogenation plant capable of producing 150,000 
tons (our present annual consumption is about 4} million 
tons) of petrol a year from coal and tar requires a capital 
expenditure of roughly £5,500,000, and involves under 
present conditions a loss of £1,500,000 to the revenue per 
annum, since the petrol is produced at a cost which cannot 
bear an excise duty without involving a very substantial 
rise in the ore of motor fuel. To erect hydrogenation 
plants capable of producing our entire domestic require- 
ments of petrol from coal in ce-time would mean an 
expenditure, I estimate, of probably £140,000,000 and a 
loss to the tax revenue of practically £45,000,000 per 
annum. This loss‘ of revenue would, of course, have to 
be made up by taxation in other directions. 

As this type of plant can only be erected in highly indus- 
trialised areas, it would be particularly liable to damage 
from sabotage or by enemy action from the air, since con- 
eéalment would be out of the question. 

If therefore this country is to establish adequate reserves 
of oil, it is clear they must mainly come from imported 
supplies. The storage of oil in steel tanks or concrete 
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reservoirs, whether above or below ground, is a simple 
and not a costly matter, These tanks or reservoirs could 
be distributed in the less congested areas, and the labour 
cost for supervision would be comparatively small. 

In some respects it is easier to build up reserves of oil 
at distant fuelling bases than it is to build up reserves of 
coal, in that over 40 per cent. more tonnage is required 
to carry the same useful quantity of coal than is required 
for oil. Fuel oil can also be carried in the double bottoms 
and tanks of vessels other than tankers. 

May I emphasise in conclusion that not merely must 
food and oil continue to flow into this country, but oil 
at least must continue to be transported to wherever the 
emergency arises, for, as I have shown, a large part of 
the oil requirements of our defence forces will have to be 
available, overseas. 








Accident at Barford, L.N.E.R. 





A DERAILMENT of the rear vehicle, a four-wheeled fish 
van, on the 10.20 p.m. up express nger and parcels 
train, York to King’s Cross, occ in the early morning 
of March 18th, 1937, as the train was approaching Barford, 
between St. Neots and Tempsford, on the King’s Cross 
main line of the London and North-Eastern ilway. 
The van travelled in this condition for a distance of 
184 yards and, becoming uncoupled, it came to rest with 
the leading, right-hand corner foul of the down main line. 
Immediately afterwards a down express passenger 
(sleeping car) train, King’s Cross to Newcastle, at 
about 70 m.p.h. on the down main, and the right-hand 
buffer beam of the engine struck the corner of the van, and 
fortunately threw the latter clear of the remainder of the 
train, otherwise it is possible that more serious results 
would have followed. The driver of the down express 
received injuries from which he died a few days later, but 
the damage to rolling stock and permanent way was com- 
paratively slight. 

The Chief Inspecting Officer, Lieut.-Colonel A. H. L. 
Mount, has reported on the accident, and his investigation 
and remarks merit attention in view of his criticisms of 
several features of the accident. 

There are four tracks at the scene of the accident : 
up slow, up main, down main, down slow ; the gradients 
are easy and the track straight, and the speed is high in 
both directions. After the van became detached the rest 
of the train came to a stand—as the result of the automatic 
application of the vacuum brake—some 638 yards farther 
on. The down express came to a stand about three- 
quarters of a mile north of the collision. These distances 
prove that both trains were travelling at normal high 
speeds. Colonel Mount found that the track in the vicinity 
was generally slack to gauge, varying }in. to j#in., and 
that a considerable number of spikes had been driven on 
the outside of the chairs to retard further spread. He 
states: “ The defect of this type of track is the impossi- 
bility of tightening up the fang-bolts after they have been 
in the road for a few years ; corrosion binds the screw and 
the fang underneath the sleeper. Corrosion had also taken 
place at the heads of the bolts on the inside of the chairs, 
due to droppings from fish traffic. The sleepers generally 
appeared to be in very fair condition, but slight signs were 
apparent, as might be expected, of chair movement. 
Line and level, however, were generally good, and recent 
Hallade records at high speed, with bogie stock, showed 
that running was excellent. Nevertheless, in view of the 
foregoing defects and of the heavy and fast nature of the 
traffic, the road is nearing the end of its life for a main line 
of this character, and, in accordance with the policy being 
pursued of taking this type of fang-bolted track out of 
main line service, arrangements are being made to re- 
sleeper and re-chair next year.” 

The rear vehicle, which became derailed, was an 8-ton 
four-wheeled fish van, with a wheel base of 9ft. and a tare 
weight of 94 tons, vacuum brake fitted and screw coupled. 
Its load consisted of about 2 tons of parcels, mainly 
hosiery, and, being bulky, it is assumed that the goods 
were evenly distributed. The wheels at the leading end 
were found to be 4/sgin. to 4in. slack between the back of 
the tires, and correspondingly tight between the flanges 
on the rails; at the trailing end the wheels were 1/,,in. 
tight to gauge and therefore slack between flanges. The 
leading wheels showed no wear on the tread, but the trailing 
pair were about %in. hollow. Transverse clearances were 
measured between bearing and journal, bearing and axle- 
box, and axle-box and axle guard; also longitudinal 
clearances between axle-box and axle guard, and axle-box 
and bearing. The total transverse movements of the 
wagon (including wheel movement between the rails) at 
the leading and trailing ends were 1 fin. and 1 fin. respec- 
tively, compared with 1 Zin. as designed ; the total longi- 
tudinal clearances varied from fin. to jin., compared 
with jin. as designed. Mr. R. A. Thom, the Mechanical 
Engineer, Southern Area of the L.N.E.R., considered that 
these clearances were not excessive, and that the con- 
ditions of wheel gauge and tread wear would not have been 
detrimental to the riding of the vehicle ; its body, bearing 
springs, axle guards, brake work, and other details were 
also in good order. 

The vehicle immediately ahead was a 10-ton covered 
four-wheeled fish van, also fully fitted and screw coupled, 
with a wheel base of 9ft. and tare weight of 9 tons. The 
wheels at the leading end were 1/,,in. tight to gauge and 
therefore correspondingly slack between flanges; at the 
trailing end they were true. The former were considerably 
worn, one being %in. hollow, although it was just within 
the minimum permitted before re-turning. The latter 
were about jin. hollow. The total transverse movements 
of the wagon (including wheel movement between the 
rails) at the leading and trailing ends were l}in. and 1#in. 
respectively, compared with 14in. as designed ; the total 
longitudinal clearances varied from }in. to {in., compared 
with in. as designed. Mr. Thom also considered that 
these clearances were not abnormal; but the body of the 
vehicle, particularly at the leading end, was loose in itself, 
loose on the frame, and in need of repair. This fact was 
noticed for the first time during the tests, which are referred 
to later; its condition certainly tended to increase 


oscillation, but Mr. Thom did not think it would have 





exercised any detrimental effect on the vehicle in the rear. 
In this respect, however, Colonel Mount was inclined to 
disagree, and says: “Some of the body fastenings, 
brackets, hinges, &c., were also in defective condition, 
which was clearly observable; but, even though repairs 
to the vehicle were admittedly needed, I understand that 
the examining staff would not have been expected to have 
stopped it from running on the train in question.” 

Colonel Mount is satisfied that the coupling of these two 
vans was effected in a proper manner, 

The down express was travelling at about 70 m.p.h, 
when it struck the derailed van, and a further derailment 
was narrowly averted. The broken woodwork, in addition 
to injuring the driver, broke the whistle joint and filled the 
cab with steam. The fireman closed the regulator and 
brought the train to a stand, 

The company’s officers, at Colonel Mount’s request, 
carried out test runs on April 6th from King’s Cross to 
Peterborough and back, on a train of similar make-up to 
that of the up express at the time of the accident. Hallade 
instruments were placed in the rear van, which was similar 
in type to the derailed van, and in the inspection coach. 
Between these two vehicles was coupled the fish van, 
occupying the same position as at the time of the accident. 
The engine was fitted with a Flamand speed recorder. On 
the return journey it was intended to attain a speed of 
70 m.p.h. as a maximum, but the loose condition of the 
forward end of the fish van, which then came under 
observation from the inspection coach, caused the speed 
to be limited to 55 m.p.h. The general conclusions drawn 
from the test were that :—(1) The condition of No. 88,961 
(the fish van) was probably affecting the oscillation of the 
van in rear, but to what extent it is impossible to say 
and (2) oscillation increased, as might be expected, with 
increase of speed, and, in Colonel Mount’s opinion, became 
noticeably severe beyond 60 m.p.h. 

Colonel Mount considers that the speed at the time of 
derailment was nearly 70 m.p.h., and that whilst the track 
at the site was fit, and in daily use, for some of the fastest 
running in the country—with bogie vehicles—it was 
slightly wide to gauge and therefore in a condition to 
contribute towards any tendency to oscillation in four- 
wheeled stock. The general condition of the leading fish 
van would also have accentuated the tendency and the 
looseness of its body at the leading end was probably not 
unconnected with the slight slackness between the flanges 
of its leading wheels and the hollowness of the tire tread. 

The following are Colonel Mount’s concluding remarks 
and recommendations in full :— 

I think it would be desirable to draw the attention of the 
companies to this case. The incidence of derailment of 
four-wheeled vehicles of short wheel base on fast trains 
(both passenger and freight) is a matter for serious con- 
sideration, having regard to increasing speeds; in this 
instance, a disaster might well have occurred had the fish 
van in question been only a foot or two further foul of the 
path of the down express. 

The following derailments on passenger trains are 
recent examples :— 


In FRonrv. 


In August, 1935, at Wincobank, on the London, Midland 
and Scottish Railway, a London and North-Eastern Rail- 
way fish van, 9ft. wheel base, marshalled next the engine, 
was derailed at 65 m.p.h. The van ran in this condition 
for 2} miles, was re-railed and ran for 3} miles, thereafter 
becoming derailed again for 200 yards. As a result, the 
standard instructions governing the conveyance of freight 
stock by passenger trains were generally reviewed by the 
companies ; the London, Midland and Scottish Railway 
reported that, owing to acceleration of many express 
passenger services, the number of trains prohibited entirely 
from conveying such vehicles had since been increased. 

In July, 1936, at Postland, on the London and North- 
Eastern Railway, oscillation of a four-wheeled fruit van, 
9ft. wheel base, marshalled second and following a six- 
wheeled brake van, was considered probably to have 
initiated the derailment at 70 m.p.h. of the whole of the 
train and of the tender. An inquiry into this case was 
held, but the company reported that it was considered 
impracticable to give effect to either of the alternatives 
suggested, namely, to avoid the conveyance of four- 
wheeled vehicles by this train in future, or to ensure that 
they shall be attached in rear. 


In Rear. 


In September, 1935, at Wolvercot, on the Great 
Western Railway, two four-wheeled milk tank wagons, 
wheel base 10ft. 6in., marshalled inside a bogie brake van, 
were derailed when travelling at least 60 m.p.h.; though 
this main line was satisfactory for fast running of bogie 
stock, it was considered that track inequalities were suffi- 
cient to initiate dangerous oscillation, having regard to 
the high centre of gravity. As the result of Hallade tests, 
it had been previously decided that all new milk tank 
wagons should be six-wheeled, and existing vehicles are 
under conversion. 

In August, 1936, at Wath, on the London, Midland and 
Scottish Railway, a London and North-Eastern Railway 
fish van, 10ft. wheel base, with 5 cwt. load, was derailed 
on a sleeping car train travelling nearer 70 than 60 m.p.h. 
on straight alignment. The vehicle ran thus for 277 yards, 
became uncoupled, and fouled the adjoining line. In 
addition to this van in rear, there were five four-wheeled 
and six-wheeled vans marshalled behind the leading bogie 
vehicle of this train; it was booked from Leeds to Shef- 
field, 394 miles, start to stop, at an average of 44-7 m.p.h. 

In September, 1936, at Castlethorpe, on the London, 
Midland and Scottish Railway, a four-wheeled refrigerator 
van, 9ft. wheel base, with 15 cwt. load, travelling behind 
a four-wheeled milk van, was dragged in derailed condition, 
on a sleeping car train, for 24 miles, and fouled the adjoin- 
ing line. The train was twenty-two minutes late and was 
scheduled to run between Rugby and Willesden, 77 miles, 
start to stop, at an average of 52 m.p.h. 

As in the case under inquiry, there appears to be little 
doubt that oscillation at comparatively high speed was 
the factor which, in effect, brought about all these derail- 
ments of lightly loaded four-wheeled vehicles with short 
wheel base. 

Prima facie, it would appear that safeguarding action 
should take the form of increased wheel base and of 
specified minimum loading with assurance of equal 





distribution. But the size of turntables, and the lay-out 
of goods depéts in this country render it impracticable to 
operate in general service vehicles with wheel base longer 
than 10ft, In fact, large numbers of such fitted freight 
stock are under construction, the shorter wheel base of 
9ft. having recently been superseded as the standard, in 
order to afford greater stability at speed. 

To place a minimum limit on loading would also be 
impracticable, and serious issues regarding competition 
with road transport are involved in connection with goods 
and perishable traffic, which is expeditiously handled by 
this means on trains, Moreover, the practice is 
of many years’ standing, and while such operation is 
prohibited (except with special authority) on important 
expresses, I understand that prohibition in respect of the 
train in question, and of the corresponding train from 
Leeds, would hardly be a practical policy. 

To ensure, therefore, a reasonable factor of safety, the 
only solution, short of prohibition, is strictly to limit 
maximum speed of all trains concerned. Moreover, apart 
from safety, there must be the serious economic aspect of 
the damaging effect, on track material of the operation of 
fast freight traffic with rolling stock of the type in question. 
There is also the important practical consideration that 
track and rolling stock cannot permanently retain per- 
fection in running conditions. 

(a) In view of the general acceleration of services which 
is taking place, I suggest that the companies be asked to 
give further consideration to the whole question ; compre- 
hensive tests might well be carried out to ascertain more 
accurately the comparative effect of speed on short wheel 
base four-wheeled vehicles under various conditions of 
operation and load, and particularly in respect of the 
incidence and amount of side pressure between flange and 
rail. 

(b) Pending such consideration, in view of the results of 
the tests which have been described, I recommend that, 
without any further delay, operation of all short wheel 
base (under, say, 15ft.) freight stock should be rigidly 
restricted to a maximum of 60 m.p.h. at any point on the 
journey. The existing schedules of the two trains referred 
to have stood for some years, but they should now be 
critically examined with a view to such deceleration ; 
I have discussed the matter with the chief mechanical and 
civil engineers, and with the superintendent (Western 
Section), who agree that the appropriate solution must, in 
the circumstances, be speed limitation, strict compliance 
with which should be regarded as of primary importance. 

(c) To this end the regulations appear to require revi- 
sion, and, in my opinion, operation of short wheel base 
freight stock, on passenger trains, should be further 
restricted to meet only the most essential commercial 
needs. I recommend also that consideration be given to 
the question of adding a four-wheeled brake van of long 
wheel base when the number of four-wheeled vehicles 
of short wheel base, which may be attached in rear, 
exceeds one. The placing of such stock between the engine 
and the train, and especially between bogie vehicles, also 
appears to be very undesirable (e.g., the marshalling at 
Wath) ; but I understand that the regulations of some of 
the companies already cover this point. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specificati can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





DETERMINATION OF VISCOSITY OF LIQUIDS IN 
ABSOLUTE UNITS. 


No. 188—1937. The B.S. method for the Determination 
of Viscosity of Liquids in Absolute (C.G.8.) Units has just 
been revised. The first edition of the standard appeared 
in 1923, and the revision has been carried out in the light 
of criticisms and suggestions that have since been received. 
Opportunity has also been taken to in‘'roduce appendices 
containing data likely to be of service to users. The 
specification gives particulars of simple and accurate 
methods for the measurement of viscosity. The relatively 
inexpensive apparatus involved is readily procurable and 
is claimed to be easily calibrated and free from the dis- 
advantages attaching to the more costly viscometers at 
present employed. © apparatus, we are informed, has 
been specially designed in the hope that it will eventually 
replace such viscometers for commercial purposes. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. A. R. Etxison, M. Inst. C.E., has started to practice as 
a consulting engineer at 9, Rumford-street, Liverpool, 2. 

E. H. Jonzs (Machine Tools), Ltd., have recently trans- 
ferred their Midlands showrooms and branch office to larger 
premises at 14, Florence-street, Birmingham. 


Witx1am Asquita, Ltd., Halifax, inform us that Mr. Francis 
O’Rourke has resi his position as managing director of 
the company, and that Mr. John L. Munn, of the Austin Motor 
Company, Ltd., Longbridge, Birmingham, has been appointed 
in his place. 

Henry Wiccr anv Co., Ltd., have made arrangements 
with the H. A. Wilson Company, of Newark, N.J., to handle the 
latter company’s range of thermo-static metals in Great Britain 
and Europe. This range at present includes fourteen types of 
Wilco Thermometal, and may be increased as new materials 
are developed. The products will be known in Europe as 
Wilco-Wiggin Thermometal. 

Sm Ernest Perrer and Mr. P. W. Petter have found it 
necessary, owing to increasing age, to resign from the chair- 
manship and vice-chairmanship, and also from the board of 
Petters, Ltd., Yeovil. Messrs. W. A. deem RM A. Macauley, 
and Colonel J. T. C. Moore-Brabazon have retired from the 
board. Messrs. A. P. Good, Charles Hill, and T. B. Keep have 
been elected to the board. Mr. A. P. Good has been elected 
chairman, and Mr. T. B. Keep, who was previously managing 
director of C Cars, Led, and Karrier Motors, Ltd., has 
been appointed managing director of the company, 
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Markets, Notes and’ News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Import Duties. 


The removal of the limit of value on imported 
steel, above which duties higher than the 20 per cent. 
apply, has been welcomed in the market as a step in the 
direction of encouraging the flow of Continental steel to 
this country, where it is badly needed. The price limit 
was originally fixed in order to meet the terms of the 
commercial treaties with Norway and Sweden which were 
made in 1933. We have frequently pointed out in these 
columns that the Continental steel makers were able to 
obtain more remunerative prices in foreign markets than 
in Great Britain, and that this was one reason for the 
falling off in imports which were urgently required by 
British consumers. Under the agreement between the 
British steel makers and tho Cartel, Continental steel 
coming to this country must be sold at prices which come 
within a fixed margin of the British quotations for similar 
material. The rise in British steel which was announced 
on May Ist of £1 12s. 6d. to £1 17s. 6d. brought Con- 
tinental prices for steel above the limits fixed in the Customs 
tariff, and obviously would have held up deliveries to this 
country. This was realised by the Import Duties Advisory 
Committee, who frankly admitted the position, and stated 
that in their view the situation was best met by removing 
the price limit entirely. In doing so they recognised 
that this might open the market to an influx of higher 
quality steels, which had hitherto been kept out by the 
higher tariff. Arrangements have been made, however, 
by which the authorities abroad. who, by agreement, are 
permitted to grant the import licences without which all 
steel imported into this country has to pay a high rate 
of duty, will keep the quantities of special steels to an 
agreed proportion of their quotas. The Cartel industries 
are still many thousands of tons in arrears with deliveries, 
and in some cases firms which were allocated tonnages last 
December have not yet received their full supplies. Only 
a portion of the release made by the Cartel against the 
quota for the first quarter of this year has been received, 
although shortly a new release of steel will take place 
against the tonnage which should have been delivered in 
the second quarter of the year. Owing to the difficulties 
of the position it has been agreed that the next release 
shall cover six months quota supplies—that is for the 
period April to Septémber. The market, being in a 
pessimistic mood, thinks that the deliveries may commence 
about December. 


The Pig Iron Market. 


The principal development of interest in the pig 
iron market has been the advance in the prices of English 
foundry iron. The quotations for Scottish foundry qualities 
were raised on May Ist, when there was a price increase 
on most descriptions of iron and steel, and since that date 
a rise in English brands has been expected. The move- 
ment, which will take effect on July Ist, will amount to 
20s. per ton, and this has fulfilled the anticipations of the 
market. The price to Scottish users will be advanced to 
the same extent, although the increase notified at the end 
of April for Scottish descriptions amounted to 25s. per 
ton. Scottish foundry iron prices are based on 113s. at 
works for No. 3, whilst English No. 3 foundry, d/d Scot- 
land, will be 104s. The new prices will rule until December 
31st, excepting for Scotland, for which they are fixed only to 
September 30th. According to some users, there is rather 
more iron available, and the heavy arrears in deliveries 
are being gradually reduced, but it will be a long time 
before they are overtaken. The coke position also seems 
to have improved slightly, although this is more notice- 
able in certain districts than in others. In general, the 
situation in the foundry iron department has not changed. 
Consumers are rationed in most districts on the basis 
of their purchases in 1936 and naturally this leads to some 
annoyance in cases in which the quantities allowed are 
considerably below current requirements. The production, 
however, could not be distributed in any other way without 
inflicting greater inconvenience upon the consuming trades 
as a whole. Many foundry concerns are keeping their 
works fully employed with. great difficulty, and in some 
districts foreign foundry iron has been purchased to supple- 
ment British supplies. The price, however, is rising, and 
lately quotations appear to have been based on £6 15s. 
f.o.b. Antwerp. In the hematite pig iron department 
trading is rather quieter, as the works are sold for delivery 
till the end of the year, and few of them have any material 
with which to meet supplementary inquiries. Any busi- 
ness is transacted on the basis of 123s. for No. 1 quality. 
A little export business has been put through recently at 
figures which have varied from £6 15s. to £7 f.o.b. The 
situation as regards basic iron has become slightly easier, 
owing to the large purchases of Indian and foreign iron 
which have been made. 


The Midlands and South Wales. 


All the works in the Midland district are inun- 
dated with specifications against contracts in hand, and 
with orders which they have little prospect of being able 
to execute for months to come. The requirements of 
plates, joists, and sections show no sign of shrinking, 
although the demand has been more than the works can 
cope with for over a year. It is obvious that in such cir- 
cumstances arrears must mount, and although lately 
efforts to reduce the accumulations are said to have made 
a little progress, it has not been sufficient to relieve 
materially the general situation. New business trans- 
acted is generally for delivery in October and later. 
Constructional engineers have stated that there has been a 
noticeable falling off in the inquiry for their class of work 
and a number of projects for extensions and buildings 
appear to have been abandoned altogether. This is the 
result not only of the rise in prices, but also of the hopeless- 
ness of obtaining definite dates for the completion of jobs. 
In some cases constructional engineering concerns are so 
well off for work that they are not sorry to experience some 





relief from the pressure, but others take a serious view 
of the position and are uneasy ing the future. A 
large home business is offering in sheets, but enly a pro- 
portion of this is being accepted, as the works are unable 
to operate at full capacity, in view of the scarcity of sheet 
bars. The supplies of small sections reaching the market 
are far below requirements, partly because of the diffi- 
culty the producers find in obtaining consignments of 
billets. The home production of billets and sheet bars is 
being pressed to the utmost, but is less. than consumers’ 
needs, and the Continental works are badly in arrears 
with their deliveries against the quota, although the 
adjustment in the import duties announced last week may 
encourage an increased flow of material to this country. 
In the existing conditions, however, re-rollers are reluctant 
to enter into forward commitments and are very much 
behind in the execution of orders. Price adjustments are 
expected shortly for colliery steel, and in the meantime 
most makers are quoting prices ruling on the date of 
delivery. The long period required for the execution of 
orders for this material is creating much annoyance, and 
discussions have taken place with a view to evolving a 
scheme by which the troubles caused by arrears in deliveries 
may be obviated. In the South Wales market the scarcity 
of steel, such as tin-plate bars and billets, is interfering 
with operations at the mills. In many cases tin-plate 
works are finding it difficult to meet the stream of specifica- 
tions reaching them. 


Current Business. 


The erection of steel work for the Palaces of Engi- 
neering and Industry in the Scottish Empire Exhibition 
will commence on June 15th. Guarantees that deliveries 
of steel will be maintained to schedule so that the buildings 
will be ready for occupation by next February have been 
given by Sir Wm. Arrol and Co., Ltd., and Redpath, 
Brown and Co., Ltd. Extensions adding 5200 square feet 
and 50 per cent. productive capacity have been completed 
at the Coventry factory of Coventry Machine Tool Works, 
Ltd., makers of forging plant. The extensions include the 
building of horizontal forging machines weighing 150 tons. 
The extensions to the plant and equipment will cost 
£17,000. The output of the new steel furnace at the works 
of the Appleby-Frodingham Steel Company, Ltd., will be 
2000 tons per week, and that of the re-lined blast-furnace 
1400 tons per week. The Trussed Concrete Steel Company, 
Ltd., reinforced concrete engineers, of Horseferry-road, 
London, S.W.1, are to establish works at Motherwell, 
Lanarkshire. The Foraky Company is sinking the shaft 
in the new Solway Colliery at Workington for United Steel 
Companies, Ltd. The Department of Overseas Trade 
announces that the following are open for tender :— 
Argentine Sanitation Works Department: supply and 
erection of eleven electro pumping sets for deep well 
service (Argentina, June 23rd); South African Railways 
and Harbours Administration: supply and delivery of 
quantities of tapered, ribbed, square, round, flat, and flat 
weldable spring steel (Johannesburg, July 5th); about 
146 tons of steel-work bridges (Johannesburg, July 12th) ; 
twelve electric locomotives, 3ft. 6in. gauge, with roller 
bearing axle-boxes of specified types and certified spares, 
and alternatively twenty-two electric locomotives, 3ft. 6in. 
gauge, with roller bearing axle-boxes of specified types 
and certain electrical spares (Johannesburg, July 19th) ; 
New Zealand Public Works Department: one 10-ton and 
one 5-ton capacity electrically driven overhead travelling 
cranes, transformer oil drying and testing apparatus 
(Wellington, June 29th) ; Egypt, Ministry of Communica- 
tions: two sets of marine high-speed cold starting four- 
cycle Diesel engines of the fully enclosed type with pro- 
pellers, shafting stern tubes, &c., B.H.P. from 240 to 320 ; 
Mozambique Ports Railways and T rt Administra- 
tion: supply of four locomotives of the “ I.C.I.” type and 
spare parts (Lourenco Marques, July 19th). Montevideo, 
State Electricity Supply and Telephone Administration : 
Supply and delivery of 15,000 kilogs. of galvanised iron 
wire No. 12, of 2:77 mm. diameter, supplied in coils of 
25 kilogs. net each (Montevideo, July 20th); supply of 
37,000 kilogs. of bare copper conductors (electrolytic 
copper wire for overhead H.T. transmission lines, and 
hardened copper wire for telephone lines (Montevideo, 
July 19th). 


Copper and Tin. 


The week opened with international affairs in 
such a disturbed condition that it was not surprising that 
the copper market which is always sensitive to outside 
influences should become depressed. Recently the 
demand for electrolytic copper has been almost entirely 
for prompt and near-by metal, and the market has been 
supported principally by purchases for a few foreign 
Governments, including the Soviet. Consumers, both in 
Great Britain and on the Continent, have shown a marked 
disinclination to buy forward, and their purchases of 
copper for near delivery have been on the small side. 
In the United States also the market has developed a quiet 
tone, principally as a result of the labour troubles in that 
country. The situation in the copper market is distinctly 
unusual, and side by side with a quiet demand for raw 
copper, there is an important business passing in manu- 
factured materials. For instance, last week over 2000 
tons of copper sheets were sold to India alone. All indi- 
cations point to a revival in the demand for electrolytic 
copper, and some irritation is expressed at the attitude 
of the copper producers, who, it is argued, should have 
maintained the forward price. As it is their offerings of 
cheap parcels for delivery three to four months hence has 
shaken confidence. The ing scarcity of prompt 
metal has resulted naturally in the stocks of electrolytic in 
British standard warehouse being withdrawn to meet 
current requirements. Business in the standard copper 
market this week has been erratic, as a result chiefly of 
the international complications.... The steel strike in 
America has sharply affected the American demand for 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


tin which last week looked like developing respectable 
proportions. It is obvious that the strike will affect 
supplies of steel to the tin-plate mills in the United States, 
which have been working at over 100 per cent. of standard 
capacity, and thus reduce the demand for tin. European 
consumers have shown more interest in the market of late, 
but their buying has been rather irregular. A prolonged 
interruption to the trade demand from the United States 
would materially alter the situation in this market since 
it was expected that the deliveries for June would show 
a considerable improvement upon the rather poor figures 
for the last month or two. The tin statistics for May 
prepared by Mr. W. H. Gartsen are of more than usual 
interest. They show that the total visible supply was 
reduced by 938 tons to 18,704 tons, compared with 
19,642 tons at the end of April. The carry-over in the 
Straits, however, increased from 2736 tons to 2920 tons on 
May 31st, whilst at the Arnhem smelter the carry-over 
was reduced to 1403 tons from 1435 tons at the end of 
April. The month’s supplies amounted to 10,299 tons 
compared with 10,790 tons for April. The deliveries for 
May showed an improvement over April at 11,237 tons 
compared with 10,744 tons. Of the May total Great 
Britain took 1409 tons, the United States 6425 tons, 
Holland 893 tons, the rest of the Continent 1357 tons, 
and other countries 1153 tons. 


Lead and Spelter. 


The lead market reacted sharply to the fresh 
troubles which developed in Spain over the week-end, 
but immediately prior to this the tone had been firmer than 
for some time past. The general position in this market, 
however, ap to be sound, and although the require- 
ments for industrial consumption may not be so strong as 
at this time last year they are sufficient to absorb the 
metal coming forward. There is no superfluous lead to 
weigh on the market, and this is indicated by the persist- 
ence of the backwardation. The production of lead seems 
to be slowly increasing, but itis probable that con- 
sumption is still rather in excess of the output. For a 
long time the consumption of lead in the United States 
has been at a high rate, and the statistics for April give 
the stocks of refined metal in that country as 128,462 tons 
at the end of the month, compared with 137,028 tons at 
the end of the previous month. The production in April 
is given as 46,468 tons, compared with 43,460 tons in 
March. ... Disappointing conditions have ruled in the 
spelter market, which, like all other metals, has been 
adversely affected by the international crisis. Rather a 
weak tone developed towards the end of last week, so 
that the effect of the international complications upon the 
position was accentuated. There has been a certain amount 
of speculative realisation, although the account is com- 
paratively small compared with that existing a few weeks 
ago. Buying by consumers also has been much less active 
this week, although the galvanisers have taken up a fair 
amount. In fact, the situation of the consuming trades is 
distinctly satisfactory. The brassmakers have well-filled 
order books, and the die castings manufacturers are also 
well placed as regards business. The quietness of the 
market therefore should be of short duration, since it is 
improbable that consumers generally are well stocked. 
Recent arrivals of Continental spelter were quickly 
absorbed, as is not infrequently the case in this 
market at the end of the month. The contango narrowed 
and it is not unlikely that the forward price will be rather 
close to the prompt quotation for a few weeks. This is 
the more probable as the arrivals of spelter during June 
are not expected to be heavy and there has been a good 
inquiry for prompt lots. 


Non-ferrous Metal Average Prices. 


For the second month in succession the London 
Metal Exchange official average quotations for May 
disclose a fall in value in all the metals dealt in. The 
average price for cash copper declined by £1 7s. 5d. and 
of three months copper by £2 12s. 2d. from the April 
figure, whilst electrolytic copper was £2 17s. 3d. and wire 
bars £2 16s. down. The quotation for best selected copper 
was £2 14s. 2d. less than in the previous month. In the 
case of tin the fall was more violent and the average price 
for cash tin was £16 lls. 8d. lower, three months metal 
being £15 12s. 2d. below the April average. The weaker 
markets for lead which ruled throughout the greater part 
of May are reflected in a drop im the average price for ship- 
ment during the current month of £2 0s. 3d., whilst the 
average for shipment in the third following month was 
£1 19s. 9d. down, the mean being £2 0s. 1d. lower. The 
fall in the value of spelter was more pronounced than in 
lead, and for shipment during the current month the 
quotation was £3 2s. 5d. below the average for April. For 
shipment in the third following month the fall was 
£2 19s. 7d., whilst the mean was £3 ls. ld. lower than the 
April average. The following are the London Metal 
Exchange official average quotations for May :— 


StanDARD CopPER ... Cash(mean) ... ... £61 4 8 
3 Months(mean) ... £58 6 4355 
Settlement “s £61 3 54 
ELectTroLytic CopPer (mean) £64 13 5, 
ELECTROLYTIC WIRE Bars ... £65 13 1h5 
Brst SELECTED CoPpPER (mean) ... ... £65 0 0 
STanDARD Tin... ... Cash (mean) ... £250 16 1133 
3 Months (mean) ... £248 12 8y5 
Settlement £250 16 105, 
For shipment the current month ... £24 0 90 
For shipment the third following 
Leap month «SE JS" nti abel Sess  SBRRI TH 
Mean ... ... £23 18 108: 
Settlement ... ..00 0.00. 2. ue £84 8 38, 
For shipment the current month £23 «1 109; 
For shipment the third following 
SPELTER tecuith ea TRE. sac, . one" tean ee ne oe | ae 
Mean... £23 4 632 
Settlement £23 1 10%; 
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Current Prices for Metals and Fuels.. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £ s..d. £sd 
Hematite Mixed Nos.* ee — 
” No. 1 63 0.. — 
Cleveland— (D/d Teesside A vou: 
No. 1 ove ar Sib © tage? | Me pein 2 6 2 6 
No. 3G.MB. sige ge jee jae Wee 6 0 0 
No. 4 Foundry ... . S . 8 ¢... 519 0 
Basic (Less 5/— ae oe Or we — 
MIpLANDS— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry B SO Vale -- 
meee oes Oe SH. _— 
Besic (Lest'b/- rebate) "eo. a 
Northampton— 
Foundry No. 3 ae el ae — 
Forge... 418 6. —_ 
Derbyshire— 
No. 3 Foundry SlHG: Oi. — 
Forge SHE HS 5. -- 
ScoTLanpD— 
Hematite, f.o.t.furnaces* 6 3 0. _— 
No. 1 Foundry, ditto ... 515 6. -- 
No. 3 Foundry, ditto ... 513 0. == 
Basic, d/d (Less 5/—rebate) 5 7 6. -- 
N.W. Coast— fs 3 0d/d Glasgow 
Hematite Mixed Nos.* 6 8 6 ,, Sheffield 
le 14 6 ,, Birmingham 
* Less 5/— rebate. 


MANUFACTURED IRON. 


Lanes. AND YORKS.— 
Crown Bars 
Best Bars 
MIDLANDS— 
Crown Bars ... 
Marked Bars (Stafis. ” 
No. 3 Quality... 
No. 4 Quality... 
ScoTLanp— 
Crown Bars 
Best... 
N.E. Coast— 
Crown Bars 
Best Bars ‘theeeiial 
Double Best Bars 


NORTHERN IRELAND AND FREE StaTe— 


Crown Bars, f.o.q.... 


LONDON AND THE SouTH— 

Angles 
Tees... 
Joists 
Channels... abe 
Rounds, 3in. and up 

” under 3in.* 
Flats, under 5in.*... 


Plates, jin. (basis) 
a fein. ... 
~ S0TR. 09s 


me fin. . 


Un. jin. to sin. inal. sa 


Boiler Plates, jin. 


Nortu-East Coast— 
Angles 
Tees... 
Joists 
Channels.. , 
Rounds, Sin. eal up 
under 3in.* 


” 


Plates, jin. (basis) 
zi din. cic 
oy tin. ... 

7 fein. . 


Un. in. to jin. it: 
Boiler Plates, 2in. 


MIDLANDS, AND LEEDS AND District— 


Angles 

Tees... 

Joists 

Channels... od 

Rounds, 3in. and up 
m4 under 3in.* 


Flats, 5in. and under’*... 


Plates, jin. (basis) 
” is its... ol 
és Fino. 
be fein. . 


Un. fin. to is: incl 
Boiler Plates, din. 


Home. Export. 
oe a . .. eS 
ca Se Oe ow ose - 
Sa ge a 
hd Bs Bu —_ 
ase’ Oty) — 
wa oe Oe 
- 1015 0.. - 
1 r Pie Tees 11 17 6 
217 6 12 7 6 
7. wee ll 0 0 
ey re 1110 0 
ope BF <8, ancien 12 0 0 
Sa ee cee ore _ 
STEEL. 
Home. Export. 
£ s. d. £ s. d. 
4 SEo BO 10 12 6 
nF ie F 11 12 6 
cn ae a © 10 12 6 
os ce oe 10 17 6 
.- 12 3 0 1112 6 
pn ll 0 0 
-12 0 6 Ll 0.0 
ice BRS © ll 0 0 
cee |! ll 5 0 
ro See ie Ls il 10 0 
el ae ers 1115 0 
1115 6 12 10 0 
i323 0 1210 0 
2a. £ d. 
sap pear, O.:, Eres 10 12 6 
i AM. BS a> A.J 0 
poe bb 5D 3 Bie 10 12 6 
PhS 06 5 1017 6 
12:0 6... 1112 6 
FI 1S?" O1: 11 0 0 
4155-8 0%. ll 0 0 
sALiUS Disc ll 5 0 
88 186019 % 11 10 0 
Se SoD & 1115 0 
3275536". 1210 0 
kre, @..- 12 10 0 
5s, 4 £ s. d. 
ll 0 6 10 12 6 
12 90 6 11 12 6 
ll 0 6 10 12 6 
iH ,.2 & 1017 6 
12 0 6 1112 6 
1118 0 Hn 68 0 
1118 0 ll 0 0 
a5 O66 s ll 0 0 
ae! ae ll 5 0 
12. 0 °6.. 1110 0 
a |S Ox 11 15 0 
a8. S 1210 0 
= 6: 1210 0 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Giascow anp Districr— £ s. d. £ sd 
FO NOL PE ERLE | TS Gan 10 12 6 
eT eee | ae er ee 11 12 6 
Jeigta tiiciccs..niseachkio Ui 05:6 « 10 12 6 
Channels. /)..0680 ie ARO SUO 10 17 6 
Rounds, 3in.andup ... 11 0 6... ... 1112 6 
»» under 3in. hee REO eae arp ll 0 0 
Flats, 5inwand under ... 11 18 0*... ... 9 RR APE 
Plates, jin. (basis) ... 11 8 0... ... ll 0 0 
Me jin. . ote? FEARS OS I we. 11 6 0 
* RGN eceste sy me aaa : 11 10 0 
pa fein. . os Sh. ae 1115 0 
Un. in. to hin. ie! ‘ante Ae as 12 10 0 
Boiler Plates, jin. once Mitiod, «s 12 10 0 
Sourn Wares ArEA— et ay: Ss. 4. 
NS ee ntiah caek dl ikkeun FE eon 10 12 6 
PS a eT SO ae 11 12 6 
PRG: inn uishiihedeysqeardh Oat 10 12 6 
Chnaneless iii... Bas Os. 10 17 6 
Rounds, 3in.and up ... 12 0 6.. 11 12 6 
” under 3in.* ... 11 18 0O.. 1l 0 0 
Flats, 5in. and under*... 11 18 0 .. ll 0 0 
Plates, jin. (basis) ... 1110 6.. ll 0 0 
2ovgenS oes to) rgd gig hg x: 11 5 0 
CRE, RUSS 2255 TRIN 1110 9 
= fein. ... .. > ee Sh Sake 1115 O 
Un, jin, to pin. oy Be) a aang 12 10 0 
TRELAND—F.0.Q. BELFAST. Rest or IRELAND. 
S 4. 4, £ sa. d. 
PS eT ete |: ok ae aaa ll 8&8 O 
(RE a e's 12 8 0 
Joists pebtsiinss aiepmat | pmet PR eereeee We leesii rams 1115 6 
CMemmetes si 2 05..508 BRO Bi. 11 13 0 
Rounds, 3in. ends ep TS NEE HS Oa i 12 8 0 
RE under 3in.* ... 10 16 0... 10 16 0 
Plates, jin. (basis) ... 11 13 0... .. 11 15 6 
- Riess. 21 BRIS iene 12 0 6 
piictl pas, coin Sages 60 ; 12 5 6 
to, FE ous | ed a OR 1210 6 
. fin. to fin. inl: ane ee ae Mice 3°68 Ss 

pee nar and Flats tested quality; Untested 9/- less. 

OTHER STEEL MATERIALS, 
Home. Export. 
Sheets. i rer ® £:+ #6,.4. 
11-G. to 12-G., d/d mr! we re eee oe Ue 
13-G., d/d eo BELLS O 

14-G. to 20-G., d/d oe BE FO Oo. fiat) 84158 
21-G. to 24-G., d/d soe SERS O's... ae ESO 
25-G. to 27-G., d/d 16°10 0... Bos TFS 


South Africa, 24-G. Basis “£15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s. ; Irish Free State, £16 10s. f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s.d. Export. Basis— £ s. d. 
4-tonlotsandup... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G. to 29-G....19 5 0 
Under 2tons ... 21 2 6 30-G. and lighter 20 0 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 

plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 24s. 0d. to 25s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 


Billets. ei he 2S 
Basic (0-33% to 0-41%C.) ... ...  «.. 9 00 
» Medium (0-42% to 0-60%C.) ... ... 910 0 
» Hard (0-61%to0-85%C.)  ... ... 10 0 0 
os » (0°86%t00-99C.) ... .. ... 1015 0 
» » (1% Ccand up) ... .. soo AS Be O 
Soft (up to 0-25% C.), 500 tons ana pp! ac FMSPug 
Rails, Heavy, 500-ton lots, f.o.t. ... . A grog 
Sey MS Fake oc nitte teh? geatcrean”, oss AOR Oe 
FERRO ALLOYS. 
Tungsten Metal Powder 5/3 per Ib. 
Ferro Tungsten 5/0 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £22 10 0 7/- 
ms ae 6 p.c. to 8 p.c. £21 10 O 7/- 
aa i 8 p.c. to 10 p.c. £21 10 0 7/- 
te i. Specially Refined ... 
oe $9 Max. 2p.c.carbon £33 0 0 11/- 
oo ys » 1 p.c. carbon £35 15 0 ll/- 
i - » 0-50p.c. carbon £36 10 0 12/- 
“a » carbon-free ... 94d. per lb. 
Metallic Chhrowsias ... 2/5 per Ib. 


£1615 Ohome 


Ferro Manganese Recweks 16 p-c. 
£12 0 Oscale 5/—p.u. 


» Silicon, 45 p.c. to 50 p.c. 


bs ae 75 p.e. £17 0 Oscale 6/-p.u. 
» Vanadium 12/8 per lb. 

»» Molybdenum.. 4/9 per lb. 

» Titanium Cniteiili-tiée} 9d. per Ib. 


£180 to £185 


Nickel (per ton) 
joe 8/6 to 8/7 per Ib. 


Cobalt 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, June 2nd.) 





CopreR— 

Cea. ss £61 2 G6tof6l 5 0 
Three months ... £59 7 6to £59 12 6 
Electrolytic - « § «£64 0 Oto £66 0 0 
Best Selected sad d/d Bir- 

mingham es eek hes £65 15 0 
Sheets, Hot Rolled £93 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) ... l4}d. l4}d. 

»  Brazed (basis) 144d. 144d. 

Brass— 

Ingots, 70/30, d/d Birmingham £54 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12$d. 124d, 
»  Brazed 144d. 143d, 

Trx— 

Cash ... . £255 0 Oto £255 56 0 
Three months ... - £254 0 Oto £254 5 0 

Leap ; £24 8 9 to £24 6 3 

SPELTER : 23 10 0 to £23 15 0 

Aluminium waste (Britieh) £100 to £105 

FUELS. 
SCOTLAND. 

LANARKSHIBE— Export. 
(f.0.b. Grangemouth)- evieneee Unscreened 20/6 to 21/- 
Hamilton Ell ee ae. 21/6 
Splints oe nee eee | S8/— to 23/6 

AYRSHIRE— 

(f.c.b. Ports)—Steam 21/6 


FIresHIRE— 


(f.0.b. Methil or Burntisland )}—- 
Prime Steam ... aia 
Unscreened Navigation 


Lor#ians— 
(f.0.b. Leith 
Secondary 8 


23/6 to 23; 
20/— to 24/- 


)}—-Hartley Prime 
team ... 


ts te 
to bo 
a 


ENGLAND. 


Sours YorksHire, HuLtt— 


B.8.Y. Hards... 


Steam Scree 


22/6 to 23/~ 


med 19/6 to 20/- 


NORTHUMBEBLAND, NEWCASTLE— 


Blyth Best 22/— to 24/- 
» Second... 21/- to 22/- 
» Best Small... 17/6 
Unscreened re 20/- to 21/- 
Dor#am— 
Best Gas... 22/6 to 23/- 


Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch ... 
South Yorkshire 


Seconds ... 


CarpiFrF— 


38/- to 44/- 
Inland. 
27/6 to 29/— oh 
... 24/-to 26/- a 
+» 22/—to 23/- -_- 


SOUTH WALES. 


Steam Coals : 


Best Admiralty Large ... 


25/- to 26/- 


Best Seconds he Ee Fs oe 
Best Dry Large 25/- 
Ordinaries 23/6 to 25/- 
Bunker Smalls 18/6 to 19/~ 
Cargo Smalls ... 18/— to 19/- 
Dry Nuts 25/- to 25/6 
Foundry Coke 40/- to 50/- 
Furnace Coke 30/— to 35/- 
Patent Fuel 25/- 
SwansEA— 

Anthracite Coals : 
Best Large ... . 38/— to 41/- 
Machine-made Cobbles.. 41/-— to 51/- 
Nuts “6 40/- to 50/- 
Beans 27/6 to 35/- 
Peas < opPSuiay 21/- to 26/6 
Rubbly Culm... 15/- to 16/9 

Steam Coals : 
Large Ordinary 20/-— to 25/- 


Inland consumpti 


FUEL OIL. 


ion : contracts in bulk, 


Exclusive of Governmens tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil 
Diesel Oil 


Per Gallon. 
33d. 
44d. 


(0-950 gravity) 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Paris Exhibition. 


Tue official opening of the Paris Exhibition has 
helped to allay impatience by enabling the public to see 
what is actually going on and to observe the progress being 
made as pavilions are opened one after the other. There 
is still much to bedone before it will be possible to appre- 
ciate what is meant by this great undertaking. Some at 
least of the time lost will be made good by prolonging the 

¢Exhibition until the end. of November, while there is 
support for a proposal to close it at the date originally 
fixed and to re-open it next year, although the deterioration 
of the buildings during the winter is a matter that must be 
considered, and the assent of foreign exhibitors would be 
necessary. This alternative hardly seems feasible. Only 
a few pavilions are at present opened, nearly all of them 
foreign, and the German pavilion conveys an idea of what 
inay be expected of the Exhibition as a whole. It shows, 
for one thing, what has been done in the production of 
synthetic raw materials, and this phase of industrial tech- 
nique will be illustrated elsewhere, from which it will 
probably be seen that efforts to provide substitutes for 
natural raw products are, in many cases, successful from 
the point of view of national defence, while being of 
doubtful value from an economical standpoint. The 
pavilion is of unusual scientific, industrial and social 
interest. A strange contrast to the German exhibits are 
those in the Soviet pavilion, which directly faces the 
German building in a manner that could not be more 
symbolical if it were done intentionally. So far as can be 
seen at present, the interest of the Italian pavilion is 
more artistic than industrial, but nothing can be said about 
the general character of foreign exhibits until the Exhi- 
bition is nearer completion. The British pavilion is making 
rapid headway. 


Work and Wages. 


The Minister of National Economy, Monsieur 
Spinasse, has warned workers that unless they produce as 
much in forty hours as they were accustomed to turn out 
in forty-eight the experiment of the short week will fail. 
They are doing less work with much higher hourly wages, 
and while in some industries the deficiency is partly made 
good by a more efficient organisation and the use of 
machinery, in many others, especially small industries and 
those producing quality goods that cannot dispense with 
skilled hands, the situation is critical because of the 
inevitable inflation of cost resulting from an upsetting of 
the balance between wages and work. The Socialist system 
now in vogue has grounded labour in the belief that wages 
are due to the men as a matter of course, irrespective of 
what they give in return. The forty hours’ week, which 
they have made a five days’ week, excludes overtime and 
piecework, and the conflict now going on between 
employers and the unions is mainly over the question 
whether the C.G.T. is to control labour without employers 
having the right to do anything to ensure that they are 
getting an adequate return for the wages paid. Incidents 
at the Latécoére aircraft factory reveal that the unions 
have not abandoned their idea of industrial nationalisation, 
which, they believe, will provide workers with assured and 
remunerative employment, with advantages accruing to 
State civil servants. There is complete ignorance of the 
real value of wages, except that there must be a constant 
margin between wages and living costs, and as higher 
wages are accompanied by increased social charges on 
producers, and more particularly on distributing services 
that depend exclusively on labour, the combined increases 
tend to raise living costs by a steady and inevitable pro- 
gression. In such circumstances a decline in national 
production for the same total of wages paid can only end 
in economic disaster. The increase in living costs has 
become a matter of serious concern, because no one can 
see where it willend. There is no longer any question of 
the country living on its own resources. The nation has 
begun to see that there can be no hope for the future unless 
it returns to a policy of freer international trade exchanges, 
and this is only possible if French manufacturers are able 
to sell their goods in foreign markets, which can only be 
done when they are assured of getting an adequate return 
for wages paid. 


Seamen’s Claims. 


The ports have for several years been in a state 
of agitation under a growing Communist influence, with 
strikes and disturbances that caused serious harm to 
shipping. Last week matters reached an acute stage when 
seamen ceased work and their union handed in a list of 
claims, including the forty hours’ week, uniform meals for 
all on board, and the suppression of the penal and disci- 
plinary code. As was the case with the unions which took 
advantage of the Exhibition works to assert the men’s 
complete independence of authority and obtain con- 
cessions that otherwise could not have been granted, the 
seamen profited from the embarrassment that would be 
caused by holding up shipping at the opening of the 
Exhibition, to present the full Communist demands. The 
strike was called off after the men’s delegates had con- 
ferred with Monsieur Blum. They declared themselves 
satisfied with the interview. Their demands, they said, 
had been acceded to, but as the Government has issued no 
statement it is not known whether the acceptance was 
complete or tempered with important reservations. A 
complete acceptance is not impossible in view of the situa- 
tion at the ports, where dockers and seamen are determined 
to get all they can out of the social reforms and are solidly 
behind their extremist leaders. If the union delegates are 
really justified in affirming that the Government has given 
in on all points the situation is serious, for in the first 
place, the introduction of the forty hours’ week in the 
shipping industry would oblige the State to make good 
shipowners’ losses, or else to nationalise shipping. Then 
this complete victory of Communism, for it is nothing 
else, would have far-reaching effects in strengthening the 
movement generally. Until the Government makes 
known its intentions the outlook will remain obscure. 





Aeronautical Research Committee. 





Tue report of the Aeronautical Research Committee 
for the years 1935 and 1936 has recently been published 
by His Majesty’s Stationery Office.* We have selected the 
following excerpts, mainly from the section dealing with 
engines, as being of general interest :— 

The new equipment added in recent years to the Royal 
Aircraft Establishment and National Physical Laboratory 
has been in constant use and has proved satisfactory. 
The compressed air tunnel at the National Physical Labora- 
tory has been invaluable for the study of problems of 
flight at high speeds, and it has also been much in demand 
for tests of proprietary designs. The 24ft. wind tunnel at 
the Royal Aircraft Establishment has been used mainly 
for investigating the design of engine cowling with the 
object of ensuring adequate cooling with a minimum 
expenditure of power. Substantial advances in design 
have been made possible by this work. 

One result of the provision of this new equipment is 
that there is far more confidence in the application of 
tests on models to full-scale design than there has been for 
many years. But some uncertainties still remain. The 
two factors which contribute most to the uncertainty 
of interpretation of model tests are the influence of 
Reynolds number (that is, of scale and speed) and the 
effect of turbulence. The influence of Reynolds number 
on some aerodynamic phenomena is now fairly well under- 
stood ; an example is given in a later paragraph ; but the 
effect of turbulence is more obscure. The air in all existing 
wind tunnels is effectively turbulent ; while in flight it is 
almost non-turbulent. For this reason, and also because 
we regard research on the control of turbulence as of great 
scientific importance, we have recommended the erection 
at the National Physical Laboratory of a tunnel which is 
as nearly free from turbulence as it can be made at the 
present time. The design of this tunnel is now complete 
and its construction will be soon begun. 

Experiments are in progress at the National Physical 
Laboratory on the effect of compressibility on the drag of 
model aerofoils when the air speed exceeds 450 m.p.h. 
To attain such speeds the air from the exhaust of the 
compressed air tunnel is discharged through an experi- 
mental tunnel Ift. in diameter. It is well known that the 
drag increases greatly when the air speed approaches 
that of sound, 7.e., 700 m.p.h., and there are indications 
that there may be a substantial increase at much lower 
speeds. 

* * * + 

The possibility of the large-scale production of high 
octang fuels in this country has stimulated work on the 
design of engines to take full advantage of such fuels. 
With the object of assisting designers, engine performance 
with high octane fuels of several types is being con- 
tinuously investigated at the R.A.E., and experimental 
data from other sources have been collected. A memo- 
randum by Professor Egerton, consisting of a critical 
survey of experimental data, has been issued ; conclusions 
are drawn about the relationship between the molecular 
structure of hydrocarbon fuels and their tendency to 
knock. More recently the Engine Sub-Committee has 
again discussed the practical advantages of a bi-fuel 
system. An aero-engine is normally required to deliver 
its full power for only a few minutes at a time during 
take-off and initial climb, and for brief bursts of full speed, 
and if it is supplied for these short periods with a fuel of 
the highest quality, it should be able to operate for much 
of its life on a somewhat inferior fuel. It would seem, 
therefore, technically uneconomical to use only fuels of the 
highest quality ; and unnecessary since a sufficient supply 
of fuels of octane number of 100 or over may be a matter of 
uncertainty for some years, the Sub-Committee concludes 
that the advantages of a bi-fuel system are likely to out- 
weigh the practical disadvantages of a more elaborate 
system of installation and control of fuel supply. It seems 
probable, also, that this conclusion does not apply only 
to engines specially developed for use with 100 octane 
fuels. At the R.A.E. a standard Kestrel engine has been 
run on high octane fuels at from 50 per cent. to 70 per 
cent. above its normal rated power for short periods 
totalling some fifteen hours without damage or excessive 
wear. Engine manufacturers have made tests with similar 
results. Steps are now being taken to fit an aircraft with 
a bi-fuel system in order to give a practical demonstration 
of its advantages and to explore its possible disadvantages 
more fully. 

An instrument has been designed at the R.A.E. which 
gives a visual warning of the accumulation of ice in a 
carburetter and induction system. Two small pipes, 
fitted with orifices of unequal size, are inserted into the 
induction pipe above the carburetter in such a position 
that they will collect ice whenever ice is being formed. 
The other ends of the pipes are connected one to each 
end of a small chamber divided by a flexible diaphragm. 
Each pipe is also connected to the atmosphere through a 
small bleed hole. Under normal conditions the pressures 
on either side of the diaphragm will be equal ; but if ice 
is formed it first obstructs the pipe with the smaller orifice 
and this disturbs the pressure ce. The consequent 
deflection of the diaphragm closes a contact and lights a 
warning lamp on the instrument board. This device is 
now being subjected to service trials. 

The chief limiting factor upon the development of 
greater engine power at high altitudes is the pressure ratio 
which can be developed in the supercharger, combined 
with a good efficiency, when subject to the space limitations 
imposed by installation. Experience indicates that the 
maximum compression ratio has nearly been reached at 
which a single-stage centrifugal supercharger can be 
operated with a sufficient degree of efficiency, and it is now 
a question of the development, not only of a supercharger 
of higher pressure ratio, but of an efficient system for 
cooling the air in its compressed or partially compressed 
state. Air is difficult to cool and hence it is essential that 
the efficiency of supercharging should be as high as possible. 
The Sub-Committee is considering all possible lines of 
research likely to advance the design of superchargers 
beyond the limitations of present types in conjunction 
with a study of intercooling. 





* Obtainable from His Majesty's Stationery Office, price 
4s. net, postage extra. 





Research on compression ignition during the period 
under review has been largely confined to engines of the 
two-stroke cycle type. Ricardo and Co, have designed 
and successfully tested a new type of sleeve valve which 
requires no sealing rings, gas-tightness being obtained by 
making the upper portion of the sleeve sufficiently thin 
to expand against the cylinder wall under the action of the 
gas pressure. This modification, if successful, will be of 
considerable importance, for it permits of a simpler type 
of cylinder head, which is easier to cool. At the end of a 
fifty-hour endurance test a single-cylinder engine fitted 
with the new type of sleeve was in excellent condition, and 
the piston and rings were remarkably clean. Ricardo and 
Co. have also built for the Air Ministry a new two-stroke 
sleeve valve compression ignition engine for the p 
of exploring the possibilities of higher speeds. The new 
unit is capable of running at speeds up to 2500 r.p.m. 
The various problems that have arisen in connection with 
the higher speed call for further research, but already a 
high power output has been obtained. Experiments are 
being directed towards improving the scavenging of two- 
stroke cylinders. There is here a large margin available 
for improvement, and if this can be accomplished and 
higher intake pressures used, a considerable increase of 
output per litre of cylinder capacity may be expected. 

Theory indicates that if superchargers with a high degree 
of compression are successfully developed a point should 
be reached at which it would be possible to develop as high 
powers from a compression ignition engine as from a petrol 
engine of equal size and weight. This conclusion ignores 
the possible effect of speed on combustion efficiency, and 
moreover the theory is not sufficiently reliable to predict 
at what degree of supercharge this equality may come 
about, nor what the fuel consumption will be under such 
conditions. The Sub-Committee has recommended a 
programme of research on specially designed single-cylinder 
units in order to provide this information. Some pre- 
liminary work has been done ; in particular Ricardo and 
Co. have shown that there is likely to be no serious diffi- 
culty in starting and idling a highly supercharged com- 
pression ignition engine with a comparatively low com- 
pression ratio (9 to 1). 

* * * % 


Exhaust silencing has been the subject of further 
experiment. Certain full-scale silencers that were reported 
last year to give reductions of noise which reduced the 
loudness of the exhaust below that of the airscrew engine 
clatter, &c., were subjected to careful observations. The 
sound emitted by the exhaust of a certain aero-engine 
was measured before and after the engine was fitted with 
the above-mentioned silencers and certain others com- 
mercially available. 

When the exhaust of this engine was unsilenced it was 
found that the components of maximum sound intensity 
were in the frequency region lying between 500 and 2500 
cycles per second. Consequently for efficient silencing a 
silencer should give high attenuation over this range of 
frequencies. 

The curves showing which frequencies were most 
attenuated by the various silencers revealed quantita- 
tively those characteristics of the silencers which were 
most evident to aural observations, namely, the consider- 
able suppression of high frequencies by one silencer, and 
the noticeable passage of high frequencies through another. 
The best attenuations were obtained by two silencers 
designed on acoustical principles, and gave overall 
attenuations of the loudness of noise of about 25 phons. 

It appears that, on a 450 B.H.P. Kestrel engine, silencers 
weighing about 40 lb. (i.e.,, about '/,, Ib. per H.P.), give 
noise reductions of about 20-25 phons, and back pressure 
varying from 0-3 lb. to 3 lb. per square inch according to 
the size and type. 

Several silencers have successfully undertaken flight 
tests of fifty hours’ duration without marked trouble, and 
the endurance of the experimental silencers so far tested 
appears to be satisfactory, provided that the gas is cooled 
somewhat before admission to the silencer,:e¢.g., by an 
exhaust ring or length of exposed pipe. Fire risk on crash 
is not thought to be serious. A possible solution is to 
admit cold air to the exhaust system through the valve 
and forward intake when the engine is idling, but this 
precaution may be unnecessary with some installations. 








British Patent Specifications. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification 1s 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


ELECTRICAL APPLIANCES. 


463,625. August 2nd, 1935.—ExvecrricaL OSCILLATION 
GENERATORS, Marconi’s Wireless Telegraph Company, 
Ltd., Marconi Offices, Electra House, Victoria -Embank- 
ment, London, W.C.2, and G. B. Banks, “ Highfields,” 
First-avenue, Chelmsford, Essex. 

This invention relates to electrical oscillation generators and 
more particularly to generators for generating saw-tooth or 
substantially saw-tooth electrical waves suitable for use for 
producing scanning deflection of the cathode ray in a cathode 
ray tube television or like apparatus. pare a the drawing, 
there is employed a valve i having a cathode B which may be 
either a filament or of the indirectly heated type, a control grid 
C, a screen grid D, and an anode E. The control grid circuit of 
the valve extends from the control grid C through a grid coil F, 
and then through a storage condenser G in series therewith to 
the cathode. This condenser is connected to the positive ter- 
minal H of a source (not shown) of potential—-for example, of 
240 volts—through a resistance J, which may be and is prefer- 
ably adjustable. The negative terminal K of this source of 
potential is connected to the cathode of the valve and is common 
with the negative terminal of a source (also not shown, but 
which may be of the first-mentioned source of potential) 
of anode potential for the valve. The positive terminal L of the 
source of anode potential, which may, for example, be one of 
80 volts, is connected to the valve anode E through a coil M, 
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which is inductively coupled to the grid coil F, This inductive 
coupling may, if desired, be adjustable. Suitable positive bias, 
for example, a bias of +40 volts, is applied vid a terminal N 
to the screen grid D of the valve through a resistance O. 
Synchronising signals are applied vid terminal P to the screen 
grid D of the valve through a suitable coupling condenser R. 


N°463,625 
+ 
H 

















Kh~- 


With this arrangement, output voltage waves of substantially 
rectilinear saw-tooth wave shape may be taken at S from the 
terminals of the storage condenser G and the synchronising 
signals applied to the sereen grid D of the valve may be quite 
small in amplitude, in fact, in experimental practice satis- 
factory operation with applied synchronising signals of only 
one-fiftieth of a volt has been obtained.— April 2nd, 1937. 


TELEGRAPHS AND TELEPHONES. 


464,828. October 23rd, 1935.—THERMIONIC VaLVE AMPLIFY- 
ING SysTEMS FOR TELEVISION AND LIKE TRANSMISSION 
Systems, Baird Television, Ltd., 58, Victoria-street, 
London, 8.W.1, and P. W. Willans, 31, High Holborn, 
London, W.C.2. 

This invention relates to improvements in thermionic valve 
amplifying systems for television and like transmission systems. 
More especially does the present invention relate to such systems 
which are required to amplify complex signals containing fre- 
quencies down to zero. The complex signal containing fre- 
quencies down to zero and interrupted by periodic maxima is 
transmitted over a channel A, which suppresses the direct 
component, and is thereafter amplified by means of an amplifier 
B, which amplifies all components down to zero. Across the 
output of this amplifier B is connected a rectifier C, biassed 
by means of a source of potential D in series with a resistance 
E, and condenser F in parallel. This resistance and condenser 
are also connected across the input of the amplifier in series 
with a resistance G. Now the amplifier is such that the output 
is in phase opposition to the input. Assuming that recurrent 
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maxima in the signal are positive at the input to the amplifier 
B and negative at the output, the rectifier is connected so as 
to current in one direction only, and the source of 
potential is such as to make the rectifier itive in relation 
to the condenser F and the resistance E. When the recurrent 
maxima at the input to the amplifier B have a desired value, 
the bias on the rectifier is adjusted so that current just flows, 
thus charging the condenser F negatively. If the zero frequency 
component of the signal changes. the potential at the input 
of the amplifier B corresponding to the recurrent maximum 
also changes, e.g., increases, and the amplified potential at the 
output to d thus more current is 
through the rectifier and an increasingly negative potential 
will appear across the condenser, the result of which is to produce 
a substantially constant level of the current maxima at the 
output of the amplifier B. The use of the present invention is 
particularly advantageous in cases where the amplifier com- 
prises a radio transmitter.—April 23rd, 1937. 





MACHINE TOOLS AND SHOP APPLIANCES. 


464,210. October 16th, 1935.—GavcEs ror SpLINED SHarrts, 
The Lapointe Machine Tool Company, Ltd., Edgware, 
Middlesex ; and O. W. Bonnaffe, of the company. 

This invention has as its object the measurement of inaccu- 
racies in the manufacture of grooved, serrated, or splined shafts. 
The gauge is made from a circular piece of metal, bored out to the 
diameter of the shaft which is to be checked. As shown in the 
section and elevation, one end of the aperture has internal pro- 
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jections which form an accurate mating shape for the splines on 
the shaft and which enable the pitch and dimensions of the shaft 
to be measured therefrom. At each side of each projection A 
grooves B are formed which, in the case of a shaft with three 
splines, are mutually inclined at an angle of 120 deg. The gauge, 
which is initially cylindrical, has three flats C cut on its periphery, 
each one being parallel to one of the grooves. The gauge is 
fixed relatively to the shaft to which it is applied, which enables 
the pitch circle dimensions, the depth of the splines or grooves, 





and the inclination of the sides of the splines to be measured, 
ing the circular portion D and the flats C as datum lines.— 
April 14th, 1937. 


METALLURGY. 


December 23rd, 1935.—MAGNESIUM OR ALLOYS 
¥, D. Gardner, 37, Rue Charles Floquet, Rueil- 
Malmaison, Seine-et-Oise, France. 

This invention has for its object to improve the yield of 
magnesium nitride obtained from magnesi pounds and 
to utilise such magnesium nitride for the production of metallic 
magnesium. For this purpose a process for the production of 
magnesium ists in passi trogen through a powdered 
m jum compound at a high temperature, preferably about 
1000 deg. Cent., so as to form magnesium nitride, the reaction 
being effected in an atmosphere free from moisture, carbon 
monoxide, carbon dioxide, oxygen and oxygen-containing gases, 
and then heating the magnesium nitride so obtained to a tem- 
perature, for example, about 1500 deg. Cent., sufficient to decom- 
pose it into magnesium “and nitrogen in the presence of a sub- 
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stance which i 1 bi with the nitrogen liberated 
and removes it from the sphere of reaction and prevents its 
recombination with the metallic magnesium at lower tem- 


peratures. When heated to a temperature of 1500 deg. Cent., 
magnesium nitride decomposes, but the metallic magnesium 
liberated at once combines with the nitrogen in the cooler 
zone of the furnace in which the treatment is carried out, unless 
special precautions be taken to prevent this. The process 
utilises this affinity of nitrogen for magnesium for the indus- 
trial production of magnesium. Thus, in carrying out the present 
process there can be introduced into the sphere of reaction sub- 
stances, such as calcium compounds which readily form nitrides 
which melt considerably below the decomposition temperature of 
magnesium nitride. For example, the magnesium nitride may be 
heated to its decomposition temperature in the presence of cal- 
eium carbide or silicide, whereby there is formed calcium nitride 
which has a melting point of about 900 deg. Cent., which permits 
of its easy gradual removal, and metallic magnesium, which 
latter is distilled off in a current of gas that is inert towards 
the magnesium and collected in vacuo or in an atmosphere of 
hydrogen, an inert gas such as argon or other gas that has no 
action on liquid or vaporised magnesium. Alternatively, the 
magnesium nitride may be heated in an atmosphere of hydrogen, 
whereby talli i and ammonia are formed.— 
April 26th, 1937. 





MISCELLANEOUS. 


Supportine Devices, 


463,627. August 28th, 1935.—Res1r 
-buildings. Chancery- 


L. Mellersh-Jackson, 28, South 
lane, London, W.C.2. 

This is a resilient foundation bolt or attachment for use where 

it is desired to isolate incipient vibrations, which may be expe- 

rienced, for instance, on board ship. and to provide a means of 
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adjusting the position of the attachment. The foundation, such 
as a steel deck, is indicated at A. To it there is attached the 
screwed stem B. On this stem there is threaded the ferrule C 
held by the adjusting lock-nuts DD. The ferrule is attached 
by vuleanised rubber E to a flange F carrying the object to be 
supported.— March 30th, 1937. 


464,268. November 19th, 1936.—Systems witH Unsym- 
METRICAL Conpuctivity, N. V. Philips Gloeilampen- 
fabrieken, Em 1, Eindhoven, North Brabant, the 
Netherlands. 

This invention applies to electrode systems with unsym- 
metrical conductivity, such as are used, for instance, in rectifiers 
and photo-electric cells, and wherein one of the electrodes 
consists for the greater part of selenium which is bounded on 
one side by an insulating coating. In such electrode systems, 
wherein the semi-conductor selenium constitutes one of the 
electrodes, it is very difficult to provide the selenium on a 
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support in such a manner that it firmly adheres to the material 
of the support. According to the invention, by the action of a 
quantity of mercury spread on the surface of a brass support A 
an amalgam layer B is formed on to which molten selenium C is 
applied, the selenium being painted on and smoothly rolled 
down to a thickness of 0-1 mm. For increasing the conductivity 
the selenium may be mixed with other substances, for instance, 
2 per cent. of mercuric chloride (HgCl,) or about 2 per cent. of 











calcium tungstate (CaW0,). The selenium layer C is converted 





into the conductive crystalline modification by heating to about 


200 deg. Cent. for about twenty-four hours, On to this selenium 
layer C the insulating coating D of polystyrene is applied with 
the aid of a solution of polystyrene in benzene.. The assembly is 
then heated again to about 200 deg. Cent. for some hours, in 
order that the benzene shall be completely vaporised and the 
polystyrene thoroughly lymerised, thus increasing the 
density of this material and improving its favourable dielectric 
roperties. An electro-positive electrode E constituted by a 
ayer of Wood’s metal is provided in the liquid state. In the 
present case the polystyrene serves at the same time as an 
adhesive for the Wood's metal. To this electrode a connecting 
wire F is soldered.—April 14th, 1937. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach thie office on, or before, the morning of the Monday 
of the week pr ing the In all cases the TIME and 
PLACE at which the meeting ts to be held should be clearly stated. 





Ae. 








Tvuespay, JUNE 8TH. 


British Stranparps Inst.—Dorchester Hotel, Park-lanc, 
W.1. Annual general meeting. 11.15 a.m. 

Lonpon Iron aNnD STEEL ExcHANGe.—Hotel Victoria, 
Northumberland-avenue, W.C.2. Annual luncheon. Mr. 


C. Bruce Gardner, Chairman of the Management Committee 
of the Exchange, will preside, and an address will be given by 
Prof. Henry Clay, Economic Adviser to the Bank of England. 
12.45 p.m. 

TuEspay, JUNE 8TH, TO Fray, JUNE 1ITH. 

Inst. oF British FounpRYMEN.—Annual Conference at 
Derby. 

WEDNESDAY, JUNE 9TH. 

Diese Enoine Users Assoc.—Summer Meeting. Visit to 
the Crewe Locomotive Works of the London, Midland and 
Scottish Railway Company. 

SaturDay, JUNE 127TH. 


Inst. or EvecrricaL ENGINEERS: SovurH MIDLAND 
StupEents’ Srecrtoy.—Annual Summer Meeting. Visit to 
Droitwich Broadcasting Station at Wychbold. 3 p.m. 


Monpay To Fripay, June l4TH To 18TH. 

Inst. OF MECHANICAL ENGINEERS.—Summer Meeting in 
Leicester. 

Fripay To Monpay, JuNE 18TH To 21st. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Week-end visit to Holland. 

SarurpDay, JUNE 197TH. 

INsT. OF MECHANICAL ENGINEERS : NoRTH-EASTERN BRANCH, 
—Visit to H.M.S. “ Sheffield’ at Vickers-Armstrongs, Ltd., 
Naval Yard, Walker-on-Tyne. 

Tuxrspay, JuNE 22ND, TO SaturDay, JUNE 26TH. 

British WaTEeRworks’ Assoc.—Annual general meeting and 
Conference in London. 

Wepnespay, JUNE 23rp. 
WepnNeEspDay, JuNE 23rp, To Saturpay, June 267TH. 
Newcomen Soc.—Summer Meeting in Herefordshire. 
Turspay, Jury 13TH, To Fripay, Jury 16TH. 

Puysicat Soc.—Informal Conference on the Conduction of 
Electricity in Solids, at H. H. Wills Physical Laboratory, 
University of Bristol. 

Tuurspay, JULY 8TH. 

Inst. oF ELectricat ENGINEERS : SouTH MrpLanD CENTRE. 
—Summer Meeting. Visit to Pirelli-General Cable Works, at 
Eastleigh. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Epoar ALLEN AND Co., Ltd., have received from Imperial 
Chemical Industries, Ltd., a contract for a rotary kiln shell, 
measuring 200ft. in length by 13ft. 6in. diameter at one end 
and 8ft. 6in. at the other, 

Tue Ismarria VALVE Company, London, has received from 
the South African Railways and Harbour Administration an 
order for three discharge valves for steel water tanks, to be 
constructed by the South Durham Steel and Iron Company, Ltd. 


Tue BrousH EtzecrricaL ENGINEERING Company, Ltd., has 
received through its Australian agents, Barlow and Retallack 
Pty., Ltd., an order for a 15,000-kW (C.M.R.) turbo-alternator 
set from the New South Wales Government, Railways Depart- 
ment. 

Cocuran aND Co., ANNAN, Ltd., have received a contract 
from the London County Council for the supply of six Cochran- 
Kirke ‘ Sinuflo”” induced draught boilers, five of which are 
8ft. 6in. diameter hot water boilers and one 9ft. 6in. diameter 
steam boiler. These boilers will be used for heating the County 
Hall and the new extension. 


Marconi’s Wrretess TrerrcrarH Company, Ltd., has 
secured a contract from the Turkish Government for the instal- 
lation of a 120-kW long-wave high-power broadcast trans- 
mitter, a 20-kW short-wave transmitter, and a Broadcastin 
House at Ankara. The long and short-wave transmitters wil 
be installed in one building at Etimessut, 15 miles from Broad- 
casting House at Ankara, the two points being connected by 
cable. 








LAUNCHES AND TRIAL TRIPS. 





British ReEsoLvUTION, motor tanker ; built by Swan, Hunter 
and Wigham Richardson, Ltd.; to the order of British Tanker 
Company, Ltd.; dimensions, length 481ft., breadth 61ft. 9in., 
depth 34ft.; to carry 12,250 tons. Engines, four-cylinder 
opposed piston. Launch, May 27th. 

Recent PantTHER, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd.; to the order of C. T. Bowring 
and Co., Ltd.; dimensions, length 485ft., breadth 66ft. 6in., 
depth 35ft.; to ca 13,000 tons. Engines, ten-cylinder, 
4000 1.H.P., single-acting, four-stroke ; constructed by John G. 
Kincaid and Co., Ltd. Trial trip, May 28th. 
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A Seven-Day Journal. 


The Astronomer-Royal’s Report. 


Tne Report of the Astronomer-Royal, Dr. H. 
Spencer Jones, to the Board of Visitors of the Royal 
Observatory, Greenwich, was read at the Annual 
Visitation on Saturday last, June 5th. It is stated 
in the Report that the Nautical Almanac Office has 
been placed under the direction of the Astronomer- 
Royal and has been made a branch of the Royal 
Observatory. The Nautical Almanac was established 
in 1765 and was produced by Nevil Maskelyne, the 
fifth Astronomer-Royal, and it is appropriate, there- 
fore, that it should again be produced by the Royal 
Observatory. Speaking about the two new instru- 
ments at the Observatory, Dr. Spencer Jones reported 
that the pivots of the new reversible transit circle 
were slightly elliptical in shape, but that the pivots 
had now been corrected and that from a provisional 
determination with theoptical pivot testing apparatus 
it appeared that the pivot errors are of the order of a 
tenth of a second of are or less. Various other 
improvements have been effected and the instrument 
has been in use since last September. A slit spectro- 
graph has been provided for use with the 36in. Yapp 
reflecting telescope, which has been used for the 
determination of the colour temperature of stars. 
Another recent contribution to the equipment of the 
Observatory is a free pendulum clock of an improved 
type, which is performing with precision, although 
some preliminary corrections were needed. During 
the period covered by the Report sun spot activity 
increased greatly. The Report closes with a short 
reference to the interference with observations at 
low altitudes caused by the installation of mercury 
vapour discharge lamps for lighting certain streets in 
the neighbourhood of the Observatory. Extensions 
of the mercury vapour lighting are meanwhile being 
held in abeyance so that possible alternatives can be 
thoroughly investigated. 


F.B.I. Chinese Apprentices. 


On Monday, June 7th, a dinner took place in 
London to welcome three Chinese apprentices, who 
arrived in England recently, to receive practical 
training in British engineering workshops under the 
F.B.I. scholarship scheme. The chairman was 
Lieut.-Gen. Sir George Macdonogh, a past President 
of the Federation and of the China Association, and 
the Chairman of the F.B.I. China Committee. Twelve 
other Chinese apprentices who are here were present, 
as well as members of the Chinese Apprentices Com- 
mittee. The scheme of scholarships has now been in 
progress for four years, and fifteen apprentices have 
already successfully completed their training and 
secured responsible posts in China. The scheme is 
sponsored jointly by the China Association and the 
¥.B.I. and is open to Chinese who have graduated in 
engineering at approved universities in China or 
Hong Kong, and who have also had some practical 
engineering experience. The awards are made 
through the medium of a selection committee of 
prominent British engineers ‘in Shanghai. The 
objects of the scheme are two-fold. On the com- 
mercial side the training results in the apprentices 
returning to China with a British foundation of engi- 
neering practice and standards by which to solve their 
problems to the ultimate benefit, it is hoped, of 
British suppliers ; while culturally the scheme serves 
a national interest by developing in a practical way 
mutual understanding and friendly contacts between 
Chinese and British. In a short speech, Sir George 
referred to the new conditions in China, which were 
paving the way for economic progress on a large 
scale. Unfortunately, he pointed out, the total 
number of Chinese apprentices coming to England for 
training was insignificant when compared with the 
technical training facilities which were offered by 
France, Germany, Japan, and particularly America. 
It was, he said, of urgent importance that this 
scholarship scheme should be developed on a scale 
more commensurate with the increasing requirements 
of China and the ability of British industry to meet 
them, 


The Science Museum. 


THE Report of the Advisory Council of the Science 
Museum for 1936 has just been published. In each 
of the five last Reports the Advisory Council has con- 
sidered in extenso one of the five main divisions of the 
Museum, and in this Report the library is treated in 
detail. Its origin and progress are dealt with, its 
aim and scope are outlined, and some suggestions as 
to its future development are made. During the year 
under review the total number of visitors to the 
Museum exclusive of the Science Library was 
1,281,338. The organised parties were 1752 and 
totalled 47,352 visitors. It is recorded that the figures 
for this type of visitor have more than trebled, as com- 
pared with five years ago, when the student and adult 





parties totalled 15,724 visitors. The two Guide 
Lecturers at the Museum gave 627 public lectures to 
an attendance of 24,962 visitors, while they gave, in 
addition, 285 lectures by request to organised parties, 
many from distant parts of the country, and 88 pre- 
arranged lectures in connection with the various 
special exhibitions. The Council draws attention to 
the fact that owing to more urgent demands on the 
National Exchequer no start has been made on the 
reconstruction of the centre block of the Museum. 
The existing galleries, says the Council, are: over- 
crowded, while the minimum acquisition of important 
objects must continue, which means the provision of 
external storage accommodation by the Office of 
Works. Even when the centre block has been com- 
pleted, the Museum space will be completely filled, 
and many sections will be handicapped in their 
development. The Council suggests that the con- 
struction of the third or western block should follow 
immediately on the completion of the centre portion, 
while at the same time provision should be made for 
the eventual expansion of the Library. 


The Employment Returns. 


THe Ministry of Labour announced, on Monday, 
June 7th, that it was estimated that at May 24th, 
1937, the number of insured persons, aged sixteen 
to sixty-four, in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,387,000. This was 7000 less 
than the total for April 19th, 1937, but 469,000 more 
than that for May 25th, 1936. There was an improve- 
ment in employment, between April 19th and May 
24th, 1937, in building and public works contracting, 
general engineering, the distributive trades, hotel, 
boarding house, &c., service, and in the road transport 
services outside the London area. There was also a 
seasonal improvement in agriculture. On the other 
hand, there were increases in the numbers recorded 
as unemployed in the coal mining, boot and shoe, 
woollen and worsted, textile, shipbuilding, and iron 
and steel industries. In some of these industries, 
particularly coal mining and woollen and worsted 
manufacture, employment on the date to which the 
figures relate was affected by holiday stoppages. At 
May 24th, 1937, the numbers of unemployed persons 
on the registers of Employment Exchanges in Great 
Britain were 1,173,802 wholly unemployed, 207,228 
temporarily stopped, and 70,300 normally in casual 
employment, making a total of 1,451,330. This was 
3113 less than the number on the registers at April 
19th, 1937, and 253,712 less than at May 25th, 1936. 
The total on May 24th, 1937, comprised 1,151,867 
men, 36,420 boys, 224,715 women, and 38,328 girls. 


New Liners for the Pacific. 


Sur Epwarp Beatty, president of the Canadian 
Pacific Company, arrived in London on Monday last, 
June 7th. He has come to this country in order to 
deal with the future of the Canadian Australasian 
Line, now under deliberation by the Imperial Con- 
ference. He announced his intention, provided the 
necessary financial guarantees from the Dominion 
and Imperial authorities were forthcoming, of placing 
an order shortly for two new ships for the Pacific 
service. Each would be of about 22,000 tons and 
each would have a speed of about 22 knots. Since 
the company was anxious to place the ships in service 
by the winter of 1939-1940, there would be no delay 
in placing the order. He was not prepared to make 
a statement about the cost of the vessels, since the 
price of new tonnage had increased considerably since 
the original estimates were prepared last year. They 
would, however, replace the 17,491-ton “‘ Aorangi ” 
and the 13,415-ton ‘‘ Niagara.” The design of the 
ships, as already recorded in THE ENGINEER, has been 
entrusted to Mr. John Johnson. The machinery 
installation will be of the latest type with geared 
turbine drive, steam being generated in water-tube 
boilers incorporating many novel improvements. Sir 
Edward also said that when he sailed for Canada on 
June 19th he hoped to know whether the Govern- 
ments concerned had agreed in principle upon a 
subsidy or not, although the individual Dominion 
Cabinets might have to give their approval to the 
recommendations. 


The Retirement of Professor Hillhouse. 


Ir is officially announced by the Fairfield Ship- 
building and Engineering Company, Ltd., of Govan, 
Glasgow, that Professor Percy A. Hillhouse has 
expressed the desire to be relieved of his duties as the 
naval architect of the company as from the middle 
of July next. The company has appointed Mr. 
Norman L. Gemmell, the naval architect to J. Samuel 
White and Co., Ltd., of Cowes, to succeed him. Dr. 
Hillhouse matriculated at the University of Glasgow 
in 1884 and was one of the first students under the 





then newly founded John Elder Chair of Naval Archi- 
tecture. He spent some years at the Pointhouse 
Shipyard under the late Dr. John Inglis, and in 1893 
was appointed to the Clydebank Shipyard, where he 
remained till 1898. He was then given the Chair of 
Naval Architecture at the Imperial University of 
Tokyo. After four years in Japan he returned to this 
country and became assistant to the late Dr. Francis 
Elgar, at the Fairfield yard. In 1909 Dr. Elgar died 
and Dr. Hillhouse was made chief naval architect to 
the company, a position which he has held with great 
distinction ever since. In 1921 he was appointed 
Professor of Naval Architecture and Marine Engi- 
neering at the University of Glasgow. He is a Vice- 
President of the Institution of Naval Architects and 
President of the Institution of Engineers and Ship- 
builders in Scotland. Mr. Norman L. Gemmell, who 
succeeds Dr. Hillhouse at Govan, has had long 
experience on the Clyde and was for some time in 
the employment of John Brown and Co., Ltd., at 
Clydebank, before taking up the appointment which 
he now holds at Cowes. 


The Future of German Airships. 


In the article which we published in our issue of 
May 14th on the Zeppelin airship ‘“‘ Hindenburg,”’ we 
recorded the decision of the German Government to 
accelerate work on the new airship “ L.Z. 130,” 
which is now under construction at Friedrichshafen. 
According to The Times, this decision was empha- 
sised by Dr. Eckener, who was interviewed on board 
the “Europa” on her arrival at Southampton on 
Monday, June 7th. Dr. Eckener said that although 
the recent disaster had inflicted a severe loss in skilled 
men, he was cheered by the promise of helium gas 
from America, and it was _rtain that the new airship 
would be in commission early in 1938. Like the 
‘** Hindenburg,”’ that ship had been designed to utilise 
helium gas, and the technical alterations which would 
be made were small. The most important change was 
the question of building into the hull of the ship a 
new bay with the object of increasing the number of 
passengers it would be possible to carry. As the ship 
was now planned she would only accommodate fifty- 
five to sixty passengers with helium, as against the 
‘“* Hindenburg’s ” seventy with hydrogen, but by 
inserting the new bay the figure could be raised to 
that of the lost airship. Final arrangements with 
regard to the supply of helium had yet to be made, 
but it would probably be sent by sea to Frankfort, 
and the cost of transport would, he thouglit, not be 
greater than that overland from Texas and Arizona 
to Lakehurst, New Jersey.. With regard to the 
disaster, Dr. Eckener stated that the reports had not 
been issued and that the real cause might never be 
known. He discounted the theory of sabotage, and 
thought that the most probable cause was the 
ignition of the hydrogen by a discharge of atmos- 
pheric electricity. 


The Late Lord Kylsant. 


Many of our readers interested in shipping and 
shipbuilding heard with regret on Monday last of 
the death of Lord Kylsant, which took place on 
Saturday evening, June 5th, at his residence at 
Coomb, Carmarghen. Lord Kylsant, who was 
seventy-four years of age, was an outstanding figure 
in British shipbuilding and industry for many years. 
He accomplished much, but the years of industrial 
depression clouded his life, and recently his health 
had been failing. He gained his early shipping 
experience in Newcastle and in Glasgow, and it was in 
Glasgow that he founded the firm of Phillips and Co. 
In 1902 Sir Owen Philipps, as he then was, was 
appointed chairman of the Royal Mail Steam Packet 
Company, and he soon re-established its success. 
Shortly afterwards he proceeded te acquire con- 
trolling interests in the Pacific Steam Navigation 
Company and other companies trading with South 
America. Other controlling interests he obtained 
were those of Elder, Dempster and Co., and in 1912 
that of the Union-Castle Mail Steamship Company. 
It was he who laid the foundation of Coast Lines, 
Ltd., which is now so prominent in the British coasting 
trade. Another of his achievements was the bringing 
of the White Star Line under British control again 
after it had for many years passed into American 
hands. It is said that at the height of his career Lord 
Kylsant was a director of no less than forty-one 
companies, the managing director of four, and the 
chairman of thirty-eight. After the death of Lord Pirie 
he was for some time the chairman of Harland and 
Wolff, Ltd. The great responsibilities he undertook 
brought their share of trouble to Lord Kylsant in the 
dark days of shipping and industrial depression. From 
1931 to 1933, when he again appeared in the House of 
Lords, Lord Kylsant was absent from public life and 
lived for some time quietly in his Welsh home, where 
he spent his last years. 
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TENNESSEE VALLEY DEVELOPMENT SCHEME 


(For description see opposite page.) 
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(Continued from page 645, June 4th.) 


Bia CrEEK-—San Joaquin Power ScHEME. 


HE Big Creek-San Joaquin River hydro-electric 

development of the Southern California Edison 
Company, Ltd., is situated in the high altitudes of 
the Sierra Nevada Mountains that flank the eastern 
side of the great San Joaquin Valley of Central Cali- 
fornia. It supplies 532,172 H.P. out of the com- 
pany’s combined hydro-electric and steam-electric 
generating capacity of 1,211,302 H.P. Its three 


July 15th, due to the melting of the snow accumu- 
lated during the winter on the higher altitudes. Power 
development is therefore primarily a question of the 
provision of suitable water storage facilities. The 
Big Creek system has a storage capacity of 288,855 
acre-feet in the following reservoirs :—Florence 
Lake, 64,406 acre-feet ; Huntingdon Lake, 89,166 
acre-feet; and Shaver Lake, 135,283 acre-feet. 
These are all situated at a great height, their eleva- 





tions being 7327ft., 6950ft., and 5370ft. respectively. 








Fic. 24—BiG CREEK - SAN 


steam plants, which are all situated at Long Beach, 
have a total capacity of 556,300 H.P.; other hydro- 
electric plants furnish 122,830 H.P. The Big Creek 
system is situated in Fresno County, California, 
about 55 miles north-east of Fresno, and some 270 
miles from Los Angeles. It includes three large 
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FiG. 25—PROFILE OF BIG CREEK-SAN JOAQUIN 
SCHEME 


reservoirs, which have been formed by the construc- 
tion of six dams, eight tunnels—of which one is 
133 miles long—and five power-houses in which a 
total of fifteen generating units are installed. It 
makes use of the water from a drainage area of 1250 
square miles. 

In the Sierra Nevada Mountains the majority of 





the annual run-off occurs between April 15th and 





JOAQUIN POWER SCHEME 


Fig. 24 is a diagrammatic map of the development, 
and Fig. 25 a profile. 

Work on the project was begun in 1911 by the 
Pacific Light and Power Corporation, who built the 
three dams necessary to form Huntingdon Lake and 
power-houses Nos. 1 and 2 (Figs. 26 and 32, page 676). 
These two power-houses were originally equipped with 
two units each, making a total capacity of 85,690 
H.P. Power was transmitted to Los Angeles by a 
line 248 miles long carried on steel towers at, 150,000 
volts. This was the highest voltage and longest 
distance transmission line ever constructed at that 


— 


time. In 1923 the voltage was raised to 220,000, 
making the line once more the highest voltage long- 
distance line in the world. 

In 1917 the Pacific Light and Power Corporation 
was absorbed by the Southern California Edison 
Company. The growth in population and industrial 
development in the areas served by the latter com- 
pany made it necessary to develop more power, and 
additional capacity was therefore installed in the 
Big Creek territory. Further units were added to 
power-houses Nos. 1 and 2, making their capacities 
67,100 H.P. and 45,600 H.P. respectively, and two 
more power-houses, Nos. 3 and 8, were constructed. 
No. 3 was equipped with three vertical reaction 
turbines, operating under 830ft. head, and generating 
a total of 131,367 H.P. No. 8 power-house was 
equipped with two vertical reaction turbines operat- 
ing under 715ft. head, having a total capacity of 
77,750 H.P. 

These extensions greatly increased the demand for 
water, which was available in large quantities in the 
upper drainage areas of the south fork of the San 
Joaquin River. These areas were separated from the 
Huntingdon Lake drainage area by a barrier of solid 
granite 9300ft. high and nearly 11 miles wide, known 
as Kaiser Ridge. A connecting tunnel, known as 
Ward Tunnel, was therefore driven through Kaiser 
Ridge to tap these areas. The tunnel is 15ft. wide, 
15ft. high, and has a mean gradient of 17-2ft. per 
mile. It is 13} miles long, and carries from 1500 to 
2300 cubic feet of water per second, depending on 
the head available. It was begun in 1920 and com- 
pleted in 1925. In order to collect the water to be 
passed through the tunnel, it was necessary to form 
another reservoir, known as Florence Lake. It was 
done by building a multiple arch dam, 3200ft. long, 
on the south fork of the San Joaquin River, where 
there was already a small natural lake. This dam 
had a maximum height of 147ft., and increased the 
storage capacity of Florence Lake to 64,406 acre- 
feet (Fig. 33, page 676). 

Still further storage capacity was provided by the 
construction of Shaver Lake reservoir. This was 
formed by building a concrete gravity dam, 2200ft. 
long and with a maximum height of 190ft. Water 
from Huntingdon Lake was diverted to Shaver Lake 
through a conduit (see Figs. 24 and 25). The water 
stored in Shaver Lake is utilised in power station No. 24 
adjoining No. 2 (Fig. 32, page 676). . This station has 
two impulse turbines, each of 62,333 H.P., operating 
under a total head of 2418ft., one of the highest 
operating heads in America. These turbines are shown 
in Fig. 27. An additional amount of 650 second-feet 
of water was added to the system by diverting Mono 
Creek and Bear Creek into Ward Tunnel. 

The utilisation of the waters of the High Sierra thus 
successfully accomplished is not only an engineering 
achievement of considerable merit which has made 
available cheap power, but it is also of direet benefit 
to the people of the San Joaquin Valley as a water 
conservation and flood prevention measure. Through 
the construction of the numerous roads necessary to 
complete the project, a vast area of magnificent 
mountain country has been made accessible to the 
public. Some idea of the grandeur of the scenery 
may be obtained from the photographs of the power 
plants—deep forests of pines, tamarack, fir and spruce 
covered the mountain side, out of which rose rugged 
wind-swept peaks. 

TENNESSEE VALLEY. 
The Tennessee Valley Authority is charged with 





the comprehensive development of an entire water- 
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Tennessee Basin—which covers 40,600 
square miles (see map, page 666). This is a vast area, 
four-fifths the size of England. The work involves 
the improvement of navigation, flood control, pro- 
vision for the national defence, the combating of 


shed—the 


floods are controlled, and power is generated cheaply ; 
by cheap power fertilisers are produced cheaply, 
agriculture is helped, and soil erosion is being :pre- 
vented ; by prevention of soil erosion silting-up of 
the rivers is reduced. 
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Fic. 27—62,333 H.P. DOUBLE OVERHUNG IMPULSE TURBINE 


soil erosion, and the generation of power from water 
that would normally go to waste. 

By the Act of Congress under which the Tennessee 
Valley Authority was created in May, 1933, the 
Authority was instructed te provide a 9ft. navigation 


Construction of the Wilson Dam was begun during 


the war to provide power for the manufacture of 
nitrates at a large munitions plant which was esta- 
blished nearby. Part of the munitions plant has been 
adapted for the manufacture of triple superphosphate 











Fic. 28—-WHEELER DAM 


channel throughout the entire length of the Tennessee 
River. It was decided to do this by the construction 
of six high dams, rather than a larger number of low 
dams, in order to facilitate navigation as much as 
possible. The topography along the Tennessee 
River is unusually favourable to high dams, and the 
slope of the stream is so great that without them an 
excessive number of locks would be required. The 
dams will not only improve navigation, but will 
reduce the risk of the disastrous floods which have 
occurred in the Tennessee Valley in.the past. 

Soil erosion is another problem which has assumed 
serious dimensions in the district. This has been due 
largely to wrong methods of farming—stripping the 
hills of their natural cover and ploughing the slopes. 
The large annual rainfall—40in. to 80in.—upon the 
denuded hillsides carries away millions of tons of the 
fertile top soil, impoverishing the land and forming 
deep gullies which seriously hamper cultivation 
The Tennessee Valley Authority (hereafter referred 
to as the T.V.A.) is co-operating with several 
States in reforestation and erosion control. This will 
not only benefit the farmers, but will reduce the 
silting-up of reservoirs and waterways. The farmers 
are being encouraged to sow grass on the hillsides 
and plant trees, rather than plough the slopes for 
corn. Since much of the soil is too far gone to support 
grass crops without plant food, the T.V.A. is making 
available a supply of fertiliser free of charge to those 
farmers who will co-operate in an approved system 
of cropping. Electric power is used extensively in 
the production of the fertiliser, and this is generated 
at the Wilson Dam on the Tennessee River. Thus a 
unified development of the whole vast area is being 
carried out ; by building dams navigation is improved, 











from the raw phosphate rock found in Central 
Tennessee, and part of it is being kept in standby 
condition for national defence purposes. 

The Wilson Dam!(Fig. 30 and page 666) was con- 
structed by the U.S. Army]Engineers,'being completed 





in 1925. It has created a deep navigable pool over the 
former rapids of Muscle Shoals of the Tennessee River. 
It is 4860ft, long and 137ft. high ; the spillway section 
is 2668ft. long. At the north end are placed two 
locks, in flight, with a lift_of 45ft. each, making a 
total lift of 90ft. The lock chambers each have a clear 
surface area of 60ft. by 300ft. A bascule bridge is 
provided, which can be swung aside to permit the 
passage of vessels with tall masts. The reservoir 
above the dam is 15} miles long, with an average 
width of 1-6 miles and an area of 16,100 acres. The 
maximum permissible draw-down is 2ft., correspond- 
ing to a storage volume of 32,000 acre-feet. 

The power station is a concrete structure placed 
at the south end of the dam. In it are installed nine 
Francis turbines, four of 35,000 H.P., four of 30,000 
H.P., and one auxiliary machine of 1300 H.P. Room 
has been provided for the installation of ten more 
35,000 H.P. machines. The normal operating head 
is 9lft., but the turbines are designed to operate at 
heads varying from 96ft. down to 69ft. The present 
total capacity of the plant is 184,000 kW, the eight 
main generators operate at 100 r.p.m., 11,500 volts, 
three-phase, 60 cycles. Installation of the other ten 
units will bring the ultimate capacity up to 
444,000 kW. 

The Wheeler Dam is the next dam above the 
Wilson Dam. It was construeted by the T.V.A., 
having been completed this year; it is a combined 
navigation, flood control, and power generation 
project. It will provide a navigable pool extending 
upstream about 74 river miles to the Guntersville 
Dam, and will also provide at least a 9ft. depth in the 
Elk River for about 30 miles. The regulation afforded 
by the reservoir will increase materially the dry 
season flow and minimum depths on the lower river 
prior to the construction of dams there. The normal 
area of the reservoir is 66,000 acres; with the 
maximum permissible draw-down of 5ft. the corre- 
sponding volume is 290,000 acre-feet. 

The dam is shown in Fig. 28 and page 666. It is of 
concrete, of the gravity type with non-overflow 
sections and a gate-controlled spillway section. The 
length, including the lock and power-house, is 6335ft., 
the spillway section being 2700ft. The maximum 
height is 72ft. The spillway has sixty Tainter gates, 





Fic. 29—-NORRIS DAM 


40ft. wide and 15ft. high, capable of passing 687,000 
cubic feet per second at maximum water level. There 
is a single lock at the north end of the dam; its 
chamber has “a clear surface area of 60ft. by 360ft., 
and the maximum lift is 53ft. Records show that 
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the stream flow has varied from a minimum of only 
4070 cubic feet per second up to a maximum of 
444,000 cubic feet per second; the average flow is 
about 50,000 cubic feet per second. 

The power-house is at the south end of the dam; 
it has not yet been completed. At present 
two fixed-blade propeller type turbines have been 
installed, rated at 45,000 H.P. at 48ft. head and 
9530 cubic feet per second flow. Provision is made for 
the installation of six more similar turbines. The 
generators are interesting, being made weatherproof 
and projecting through the roof of the power-house ; 
the weatherproof covering of one of them can be 
seen just behind the foot of the gantry in Fig. 28. 
They are rated at 32,400 kW at 0-9 power factor, 
are direct driven by the turbines at 85-7 r.p.m. 
and generate at 13,800 volts, three-phase, 60 cycles. 
A bank of three transformers on the downstream side 
of the power-house (Fig. 28) transforms up to 154,000 
volts. 

The Norris Dam is a navigation, flood control, and 
power development project, situated on the Clinch 
River, which is an important tributary of the 
Tennessee River. Records show that the Clinch 
hag contributed greatly to all major floods on the 
Ténnessee, and the Norris Dam will thus assist flood 
control on both rivers. Peculiar topographic con- 
ditions have permitted a very large storage reservoir 
to be developed behind the Norris Dam. At normal 
level it will have an area of 34,200 acres; with the 
maximum draw-down of 65ft., the corresponding 
volume stored is 1,500,000 acre-feet. This enormous 
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storage will enable at least 260 million kilowatt-hour, 
to be generated annually at Norris, and will double 
the dependable continuous power output at the 
Wilson Dam and other plants on the main rivers 
through which the water discharged by the Clinch 
River will eventually pass. The release during periods 
of low flow of floodwater stored in the Norris 
reservoir, by reducing the fluctuation of water level 
lower down, will not only assist power generation, 
but will aid navigation on the Tennessee and lower 
Mississippi. 

Norris Dam (Figs. 29 and 31 and page 666) is of the 
concrete gravity type, except for a relatively short 
earth-fill sectionateachend. Itis 1872ft. longand 265ft. 
high. There is a spillway in the centre, divided into 
three sections, each 100ft. long, fitted with drum type 
gates, 14ft. high and 100ft. long. This spillway can 
discharge up to 205,000 cubic feet per second, and 
eight sluiceways through the dam, controlled by 
vertical sliding gates, provide for a further discharge 
of 37,000 cubic feet per second. The maximum 
flow ever recorded was 115,000 cubic feet per second 
in 1886; the minimum was as low as 200 cubic feet 
per second. The average flow is 4600 cubic feet per 
second. In view of these wide variations, the large 
size of the reservoir is of great advantage. 

The power-house is just below the dam on the east 
bank of the river. Two Francis turbines are installed, 
rated at 66,000 H.P. each at 165ft. head and 4100 
cubic feet per second discharge. They will operate 
under heads ranging from 194ft. to 129ft., the average 
head being 168ft. The generators are direct driven 
at 1124 r.p.m., and are rated at 50,400 kW at 0-9 
power factor; they generate at 13,800 volts, three- 
phase, 60 cycles. 

After inspecting the power-house and dam, the 
party proceeded to the town of Norris. This has been 
built by the T.V.A. to accommodate the workmen on 
the project, and it will be maintained as a permanent 
town to house the operating staff and other T.V.A. 
workers. 

The houses are pleasantly situated in well-wooded 





country. A restaurant and a community centre have 
been provided. At the latter excellent films, entitled 
“The Construction of the Norris Dam” and “ The 
T.V.A. at Work,” were shown. 

The Chickamauga Dam (page 666) is being con- 
structed mainly to aid navigation and flood control, 
but provision is also being made for the installation 
of power plant, if this should later be found desirable. 
It is situated on the Tennessee River, 7 miles above 
Chattanooga. The large reservoir formed behind it, 
having an area of 32,800 acres, will be of material aid 
in increasing the low water flow on the lower river, 
and will assist in reducing the peaks of moderate 
floods. 

The dam is of concrete gravity section, with earth 
embankments. It will be 5800ft. long and 104ft. 
high, with a spillway 960ft. long, capable of dis- 
charging 550,000 cubic feet per second. The maximum 
recorded flow is 428,000 cubic feet per second and 
the minimum 3300 cubic feet per second ; the average 
flow is 38,400 cubic feet per second. There will be 
twenty fixed-roller lift gates, 40ft. by 38ft. A single 
lock will be provided at the north end of the spillway. 
This will have a chamber 60ft. by 360ft. in surface 
area, with a lift of 40ft. 

After inspecting the dam site, where work was com- 





menced earlier in the present year, the party visited 
the quarry and saw the stone crushing and screening 
plant. The same plant was used in the construction 
of the Norris Dam. The rock is redueed in size by 
a principal and secondary crushers, and separated 
into four sizes by the screening plant. The plant is 
electrically operated. 

Studies made by the T.V.A. show that there is a 
growing demand for power in the district, suggesting 
that as the plants come into operation their output 
can be fully absorbed. Under the Act of 1933 the 
T.V.A. is authorised to sell any power not required 
by the Government, and apply the revenue to liquida- 
tion of the cost of the project. The Authority’s right 
to sell power is nevertheless being challenged in some 
quarters as unconstitutional, and the U.S. Supreme 
Court has not yet come to a decision on the 
whole scheme, although it has decided that the 
T.V.A. has a right to sell surplus power produced at 
the Wilson Dam. Until this litigation has come to an 
end, it is difficult for-the Authority to provide 
detailed plans for the sale of electricity. It is there- 
fore too early to discuss the economics of the scheme, 
but there seems to be no doubt about its technical 
excellence. As an experiment in large-scale planning, 
it is undoubtedly of very great importance. 
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N the afternoon, on Tuesday, June Ist, a paper on 
“‘ Electric Thermal Storage” was read by Com- 
mander F. J. C. Allen, R.N. (ret.), and Mr. W. C. 
Parker (Borough Electrical Engineer, Fulham). The 
paper put the case for the electric thermal storage load 
in a very clear manner, the argument being that the 
complete off-peak load was in the main the cost of 
coal, plus any overhead charges for supplying the 
particular load. The coal cost, plus those specific 
overheads, was therefore what it would cost the 
municipality, and the authors contended that that 
figure should be compared with other forms of heat 
production. It was admitted, however, that in the 
case of large installations involving 1,000,000 units 
per annum or over the economics would probably be 
such that calculations based on 0-25d. per unit— 
which figure, it was argued, would apply to installa- 


,| tions up to, say, 200 kW—could not be justified. The 


authors, however, specifically pointed out that in 
order to assist that type of development, the Central 
Electricity Board—they said they spoke authori- 
tatively—would consider the question of special 
night tariffs, which would enable such installations to 
be competed for, which would not be the case with 
the present C.E.B. tariff. In the case of the South- 
East and East England area at the present time the 
cost of purchase of night load units on the basic coal 
cost was 0-21d. per unit, to which, of course, had to 
be added distribution costs. 

At the same time, it was pointed out that the 
industry itself could help that development by hiring 
out central heating equipment under suitable con- 
ditions. It was stated that whereas in the case of a 
5-kW cooker consuming 1200 units per annum, some 
portion of the 5 kW would come on to the peak, the 
greater portion of the demand for electric thermal 
storage was taken at night and did not overlap the 
peak. 

Although the paper argues that 1000 B.Th.U. 
obtained by electricity—assuming 100 per cent. 
efficiency—at }d. per unit was cheaper than with gas 
at 8}d. per therm or coal or coke at 40s. per ton, the 
main discussion throughout the paper was electricity 
versus solid fuel, and a strong case was made out when 
all the factors, other than merely the cost of fuel, were 
taken into account. Those included saving in labour 
for stoking, saving in building cost by the omission 
of chimney, boiler settings, boiler-housé fuel store, 
&c., rental value of space occupied by boiler-house, 
fuel store and chimney passing through floors, cost 
of ash removal and fuel delivery, lower depreciation 
and maintenance costs with electric heating plants, 
value of large available overload for short periods at 
short notice with electric thermal storage, the amenity 
values of eliminating dirt, smoke and fumes, value of 
greatly reduced fire risk and several others. An impor- 
tant feature of the paper was the warning it gave 
against basing estimates upon theoretical calcula 
tions of heat requirements. A case in point mentioned 
was Carliol House, Newcastle-on-Tyne. Taking the 
standard calculation, the requirements would have 
been 3,070,000 units per annum, when heating for 
twenty-four hours a day to a steady temperature of 
62 deg. Fah. during a heating season of 210 days. 
Actually, experience over four years had shown the 
requirements to be under 1,500,000 units per annum 
owing to the effect of climatic conditions. It was also 
stressed that calculations for purposes of estimating in 
the case of solid fuel were made on the basis of a 
clean well-stoked boiler, a happy situation which, it 








was suggested, seldom arose in a heating job. It was 
also contended that when using automatic stoking 
with a good steady load the net seasonal or overall 
efficiencies were very different, after a short time, in 
actual practice from the figures put forward in com- 
peting estimates. 

The main purpose of the paper was to stimulate 
interest in the electric thermal storage load to 
encourage station engineers to be more keen about it 
than was often the case, and the broad review of the 
whole subject should enable the authors to succeed 
from that point of view. There are, however, already 
many large installations of the kind in various parts 
of the country, both public and private, but the 
undeveloped field at present is extensive. Many 
supply station engineers at the present time are not 
convinced that the load is a desirable one, but the 
authors contended that if approached on the lines 
they suggested the load was not only a desirable one 
in itself, but that it would result in larger sales of 
electricity for other purposes and produce at least 
some slight financial advantage to the undertaking. 

In the discussion of this paper which followed its 
reading, Mr. W. J. Bache, chief electrical engineer 
at Cheltenham, charged the authors with being 
unable to make up their minds whether they 
advocated electric thermal storage on the grounds of 
economy or on the very great advantages which it 
possessed. His own view was that electric thermal 
storage could be advocated on a combination of both, 
but he differed from the authors in their view that 
smaller installations could be charged at a lower 
price than larger examples. He also warned ‘the 
authors that oil was an even more serious competitor 
than coal, yet this fact had not been dealt with in the 
comparisons made. 

The view taken by Mr. H. Lamb, chief electrical! 
engineer at Manchester, was that the thermal storage 
load must justify itself economically and must 
bear its fair share of the overhead charges. He also 
registered a mild complaint that some large installa- 
tions in Manchester had not been mentioned in 
the authors’ list. One was in the warehouse of Messrs. 
Tootal, Broadhurst and Co., which had been in 
operation for six years. The capacity of the building 
was 1-8 million cubic feet, and the annual consump- 
tion was 0-93 unit percubicfoot. A largerinstallation 
was in the Central Library, which had a capacity 
of 3} million cubic feet and had been in operation 
for 3$ years, whilst another which had just been 
connected up, but was not yet in operation, had a 
capacity of 5} million cubic feet. Mr. Lamb also 
deprecated quoting unduly low prices, and in con- 
tending that the charge should include the proper 
contribution to overhead charges, said that in 
Manchester he had always stuck out for $d. per unit, 
which included a little more than 10 per cent. towards 
overhead charges. 

Another critic of the paper was Bailie Mrs. Roberts, 
of Glasgow. She did not show much favour for electric 
thermal storage, and said that in the case of a large 
installation in the Glasgow electricity offices it was 
necessary to put a number of 3-kW heaters on the 
top floors, in addition to the central heating. 

The second half of the discussion was much more 
favourable to the authors. Mr. J. W. Burr, chief 
electrical engineer at Swansea, recalled that seven 
years previously a paper of his on the subject met 
with the same sort of criticism. At that moment he 
had a large scheme under consideration, but it was 
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held up as the result of the criticism, and he suggested 
it was not doing a good service to the development 
of the subject to criticise the details in public. Rather 
was it wiser to go into these matters privately, 
because every installation had to be treated on its 
merits. 

Finally, Mr. J. R. Cowie, of Messrs. Reyrolle, 
spoke of the work the manufacturers had done to 
develop electric thermal storage, expressed his 
confident belief in its future, and drew attention to 
a new form of load-discriminating relay which 
permitted automatically high loadings during the 
night and lighter loadings during the day. He added 
that further experiments were being carried out to 
combine with it a time switch so that the load could be 
entirely switched off and on again at predetermined 
times. He urged closer co-operation between the 
supply engineers and manufacturers, and showed 
how capital cost could be reduced if the hours of 
supply were extended. 

The authors, in their reply, were quite unperturbed 
by the way the discussion had gone, and expressed 
their full belief in their paper, remarking that their 
figures of cost at which the work could be done had 
been checked by the officials of the Central Electricity 
Board. 

It is the usual practice at these Conventions to 
devote, one session entirely to problems of an 
administrative character. On Wednesday morning, 
June 2nd, a paper was presented by Alderman 
E. Huntsman (Chairman of the Nottingham Elec- 
tricity Committee) on ‘ The Position and Duties of 
a Committeeman To-day.” He impressed upon 
members of electricity committees that the develop- 
ments pending in the electricity supply industry 
at the present moment demanded a great deal more 
of them than formerly. Commenting on the McGowan 
Report, he expressed himself in favour of the policy 
of development outlined in it, and frankly told the 
member of committee inclined to obstruction and 
narrow views his opposition would be useless. At 
the same time, he suggested that when the promised 
legislation on the McGowan Report was introduced 
into Parliament, the Government should take the 
opportunity of dealing with a number of matters 
which the municipal side of the supply industry 
had been urging for some years. 

Contributions to the discussion on this paper were 
made almost entirely by committee members, only 
one engineer daring to enter into it. The author 
was severely challenged in connection with his 
views on the McGowan Report, and there was a 
general feeling that it was a little unwise to introduce 
this subject into the paper, inasmuch as there was 
to be a full-dress debate on it later on. However, 
the fact that Alderman Huntsman expressed his 
views on the McGowan Report and that he repre- 
sented a large authority gave an opportunity for 
the representatives of the smaller authorities to give 
an indication of their very strongly held opposite 
opinions. 

Wednesday afternoon, June 2nd, was devoted to a 
discussion of the subject of electrification in rural 
areas, a paper being presented by Mr. V. A. Pask, 
city electrical engineer, Norwich, and Mr. R. W. Steel, 
who is also associated with that undertaking. The 

per was a very long and comprehensive one, dealing 
first with the underlying principles of the electrifica- 
tion of the rural areas of the country, and then giving 
full details of-the Norwich rural area electrification 
and the special demonstration area there which was 
selected by the Electricity Commissioners. The 
general arguments for the necessity of such develop- 
ment and the part electricity must play in it are, of 
course, familiar, but electrical engineers who may be 
faced with the problem of preparing schemes for the 
first time will find a mass of useful information in the 
paper. The Norwich rural area amounts to 670 square 
miles, of which 125 square miles, centred round the 
market town of Reepham, have been selected by the 
Electricity Commissioners as a demonstration area. 
The population of the latter area is only 113 persons 
per square mile and industrial activity is almost com- 
pletely absent. 

Full technical and other details are given of the 
scheme, and although no two areas can be regarded 
as completely similar, the financial results are by 
no means without interest. The fact is that since the 
rural development in the Norwich area was started 
in 1932 there has been an accumulated deficit of 
£13,809 to March 3lst, 1936, and although the 
revenues are increasing at a substantial rate, it is 
said that a further period of four or five years must 
elapse before this section of the undertaking will be 
remunerative. 

In opening the discussion, Mr. R. W. L. Phillips, 
chief electrical engineer to the Bedford Corpora- 
tion, which also has a demonstration rural area, 
severely criticised the British farmer for his lack of 
progressive foresight, and spoke of 300 farms in his 
190 square miles, and of the manner in which all the 
farmers seemed to put down the same crops, so that 
there was a glut on the market and prices fell. He 
urged that farms should be amalgamated into larger 
units. He also emphasised the small amount of power 


used on farms and said the best load was from the farm- 
house itself. One point stressed as a change from views 
held until recently was that reliability of supply in 
rural areas must be no less than that in the urban 
areas and towns. That consideration, he said, was 





causing more attention to be given to protection from 
lightning, to which the bulk of interruptions in rural 
areas could be traced. At present, he concluded, the 
economic results from his demonstration area were 
inconclusive. . 

A matter of differing opinion is whether these 
rural extensions of existing undertakings should be 
regarded simply as extensions in the ordinary way, 
and the result judged whether there is a profit on the 
whole undertaking or whether the rural extensions 
should be made self-supporting. Mr. Nichols Moore, 
chief engineer at Newport, favoured the former view, 
but the authors took the opposite view. Another 
subject of differing opinion was whether underground 
cable should be laid or whether cheap overhead con- 
struction should be adopted. Mr. J. S. Pickles, chief 
electrical engineer to the Dumfries County Council, 
argued that if engineers put up more overhead con- 
struction it might check the increase in price of cables 
by the Cable Makers’ Association. Argument also 
took place on the percentage return required on the 
capital expenditure in order to make rural schemes 
successful. 

Mr. H. Wilson, electrical engineer at Ashford, 
where a rural area is being developed, favoured rural 
extensions being made self-supporting, and saw no 
reason why people in isolated areas should get 
supplies at the expense of those in the more crowded 
areas. On the question of underground versus over- 
head construction, Mr. C. W. Salt, the electrical engi- 
neer at Carlisle, showed how he was able to lay under- 
ground cables at a lower cost than the figures given 
in the paper for overhead lines by the adoption of 
British Standard Specification No. 480, which permits 
of a rather lesser lead and dielectric thickness. At 
the same time he was concerned, he said, with the 
manner in which cable costs were tending to rise. 

A complaint was made by Mr. W. E. Jones, engi- 
neer at Basingstoke, of the high local rating of rural 
electrical installations; and Mr. E. Wardle, engi- 
neer at Cannock, favoured putting all switchgear 
under some protection rather than using outdoor gear. 

Mr. Pask replied to the discussion, and said his 
experience had been that the younger generation of 
farmers were much more progressive than their 
elders. He mentioned that there were 4000 electric 
cookers in use in the Norwich rural area, and that a 
small factory had had to be established to service 
them, the cost being about 8s. per annum, as com- 
pared with 20s. a few years ago. As regarded the loss 
on the Norwich rural area, he said the time had come 
to call a halt in developing further area, and that an 
increase in load in the existing area should be con- 
centrated upon. 

The final paper was given on Thursday morning, 
June 3rd, and dealt with ‘‘ Domestic Electrical 
Refrigeration,” the authors being Messrs. W. F. T. 
Pinkney, of the North-Eastern Electric Supply Com- 
pany, and Mr. A. J. Ryan, borough electrical engi- 
neer at Hastings. The paper was a plea for a more 
vigorous policy in the matter of selling refrigerators 
for domestic use, and gave figures showing the advan- 
tages from the load point of view to the supply 
authorities. The Electrical Development Associa- 
tion is launching a campaign in this connection to 
start immediately after the I.M.E.A. Convention, 
and to continue until September, and the authors 
suggested that the aim should be 100,000 refriger- 
ator sales in the next twelve months, which would 
add not less than 30 million units per annum to the 
demand for current. In five years, it was suggested, 
it should be possible to ensure that 1,000,000 con- 
sumers were using refrigerators, with a resultant 
increase in demand for current amounting to 300 
million units. As an addition to the paper, it was 
mentioned that last year the sales of domestic refri- 
gerators in America were in excess of 2,000,000. 
Reference was made to the use of a new gas—Freon— 
which was said to have all the advantages of the old 
ammonia gas, but none of its vices. The advice was 
given that the domestic refrigerator should have a 
capacity of not less than 3 cubic feet. 

Mr. L. L. Robinson inquired why the new Freon 





gas was not more universally used, asked whether 
it was as efficient as SO,, and whether it was much 
more expensive. 

Councillor H. A. Sale, Vice-Chairman of the Bir- 
mingham Electricity Committee, suggested that 
attention might be given to the production of a 
self-contained unit containing a cooker, refrigerator, 
and water heater for installation, especially in older 
houses. That, he said, could be dealt with by one 
service and would save the continual damage to walls 
and ceilings when a new piece of electrical apparatus 
was installed. 

Mr. Ryan, in his reply, said that the new gas— 
Freon—had a much lower boiling point compared 
with SO,, viz., —21 deg. Fah., as against +-14 deg. 
Fah., and that there was very little difference in the 
price. 


ANNUAL BANQUET. 


There was an attendance of some 600 at the annual 
banquet on Thursday, June 3rd. 

The toast of the “I.M.E.A.”’ was proposed by 
Mr. H. T. Young (President of the Institution of 
Electrical Engineers), who, among other things, 
referred to the National Electrical Convention , at 
Bournemouth two years ago, and said that the work 
of co-operation among all sections of the industry 
then started should be continued. In the same con- 
nection he mentioned the efforts of the British 
Electrical Development Association to hold a large 
national electrical exhibition at Earls’ Court in 
1938, and appealed for the fullest support of all 
sections. 

The President of the 1.M.E.A. (Mr. F. Forrest), 
in the course of his response to the toast, first 
suggested the time had come when all the organisa- 
tions concerned with the electrical industry should 
be housed in one building. Commenting on the 
McGowan Report, he said that whilst they were all 
agreed that some form of reorganisation in the 
distribution of electricity was necessary, he felt that 
the interest which would have been taken in the 
Report would have been much greater if the industry 
were doing badly; but it was not. It was pro- 
gressing by leaps and bounds, the average rate of 
progress being about 124 per cent., which meant that 
the output was being doubled every seven years. 
What reorganisation was going to increase that rate 
of development ? Moreover, it was difficult enough 
to-day to handle the rate of growth of the various 
un i because of the shortage of skilled labour, 
and no reorganisation scheme would overcome that 
difficulty within a reasonable period. 

Sir Archibald Page (Chairman of the Central 
Electricity Board), responding to the toast of “ Our 
Guests,”’ said he wondered if he dare mention the 
White Paper. It seemed to have the effect of a red 
rag, but, he added, the paramount consideration 
in the preparation of that document was what was 
best for the consumer. 

The«annual general meeting of the Association 
was held im private on Friday, June 4th. The 
President for the coming year is Mr. W. J. Bache 
(chief electrical engineer to the Cheltenham Corpora- 
tion), and a cordial invitation to hold the Convention 
at Cheltenham next year was referred to the Council 
for decision. The Vice-President of the Association 
is now Mr. H. Lamb (chief electrical engineer, Man- 
chester). The whole position with regard to the 
McGowan Report was discussed at great length. 

In connection with the Convention there was 
the usual electrical exhibition. It was held in the 
Dome and Corn Exchange, but in spite of limitations 
of space there were no fewer than seventy-nine 
exhibits, which were mainly concerned with domestic 
applications of electricity. There was also a good 
display of small electric vehicles in the gardens 
attached to the Pavilion, and daily demonstrations 
were given. In addition to domestic applications 
of electricity, other aspects received attention, such 
as street lighting, electric air heating units, time 
switches, thermal storage and electro-horticultural 
equipment. 








An Improved 


D.C. Welder. 
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EFERENCE was made in our article on a visit to 
Laurence Scott and Electromotors, Ltd., appearing 
in Toe Encrincer of May 21st, to an improved D.C. 
welder which the firm has recently introduced. Based on 
the invention of Dr. Kauders, the machine is suitable for 
use with carbon, bare or covered, electrodes, and it is 
said to meet with considerable success abroad. Like 
other makers of D.C. welders, Laurence Scott and Electro- 
motors, Ltd., contend that D.C. is much superior to A.C. 
for welding work in general, and that it has much to recom- 
mend it from the point of view of safety, a contention 
that is liberally supported in the latest edition of the 
memorandum on electric arc welding issued by the Factory 
Department of the Home Office. With the “ Scott” 
welder the no-load voltage may be as low as 15 to 20, 
which is safe when welding in damp places, inside boilers, 
or in other unfavourable positions. 
The desirable characteristics of a welding dynamo are 
well-known. Briefly, the arc must strike easily and, 





once started, it must burn steadily and quietly and 
without spluttering. Irrespective of the nature of the 
welding, horizontal, vertical, or overhead, the electrode 
metal must flow evenly and mix freely with the fused 
parent metal, notwithstanding variations in are length 
that may be caused by unsteadiness of the operator's 
hand. The D.C. welding generator should be efficient at 
all loads and capable of giving a steady supply over a very 
wide range of current. It should also be suitable for use 
with electrodes of all kinds—carbon, bare and covered. 
A foolproof current regulator capable of remote control is 
another requirement, which, like the others, is met in this 
machine. A wide range of current, stable voltage at any 
current within the range of the machine, limited maximum 
voltage, low no-load voltage, freedom from reversal of 
polarity, ease of regulation and high efficiency are the 
machine’s characteristics. 

It consists of a cross field generator with in’ les 
and is mounted on wheels, as shown in Fig. l. ere 
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are two main brushes carrying the working current 


and a pair of short-circuited brushes (Fig. 3) which 


carry the current producing the cross field. The design 


and disposition of the poles and particularly the section 
of the relatively thin rectangular yoke, which is close to the 
poles, are arranged to produce a large leakage flux, which is 





























provided for the flux due to armature reaction. The com- 
bination of these two effects gives a current range of about 
5to10. For lower currents a change in connections enables 
the regulator resistance to be used as a series steadying 
resistance to reduce the current to 15-20 amperes. 

This wide range of regulation is obtained without work- 
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THe Enainten” 


an essential feature of the principle of voltage regulation. 
A regulating resistance across the series winding diverts 
current from one of the windings and for the low current 
setting interrupts it in this winding altogether. When the 
resistance is short circuited, equal currents flow through 
the two poles. Owing to the shape of the poles and the 














FIG. 2—DETACHABLE REGULATOR 


large armature reaction, magnetic saturation in the yokes 
or pole shanks begins at a relatively low current, and with 
increasing saturation the effect of armature reaction begins 
to preponderate and limits the current to, say, 300 amperes 
at about 75 volts. 

When the resistance is open circuited the main current 
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FIG. 3—-WELDER CONNECTIONS 
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passes entirely round the top pole. Saturation then 
begins at about half the current at which it begins when 
the resistance is short circuited, and armature reaction 
also begins to take effect earlier. Further, since there is 
no current in the bottom winding, the pole carrying this 
winding and yoke are not saturated and an easier path is 
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FIG. 1—PORTABLE WELDER WITH A.C. MOTOR 


ing at a critical point on the magnetisation curve, that 
would lead to instability and without complicated forms 
of resistances, field tappings, or mechanical adjustment 
of the magnetic circuit. Short circuits do not give rise 
to loss or reversal of magnetism. The top and bottom 
yokes of the magnetic circuit have an unequal area and 
additional iron plates can be added to the yoke for adjust- 
ment on test, whilst screws regulate the distance between 
the thin yoke and sides of the pole pieces to compensate 
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Fic. 4—CURRENT 


for slight variations in iron quality or accuracy of assembly. 

The set can, of course, be driven in any of the usual 
ways, such as from a countershaft, petrol or crude oil 
engine, but generally the power is provided by an A.C. 
or D.C. motor, ing at about 1450 r.p.m. When an 
A.C. drive is employed the motor consists of a standard 
squirrel cage machine, with the rotor keyed to an exten- 
sion of ,the generator shaft, and the stator spigoted on the 

















FiG. 5—-OSCILLOGRAMS 


generator end bracket. A pair of wheels is mounted on 
the generator frame, and a castor wheel on the motor 
frame, as shown in the drawing, Fig. 1. The weight of 
the standard A.C. motor set is about 900 1b. When the 
gmereror is driven by a D.C. motor or an engine, a sub- 
rame is provided and the motor or engine is coupled to 
poor reson by a flexible coupling. The subframe is 
fit with the three wheels, as in Fig. 1, and a canopy is 
provided for engine-driven sets. Access can readily 





be obtained to the brush gear eommutator, &c., and since 
the peripheral speed is relatively low, the maintenance is 
almost negligible. F 

As the tor shown in Fig. 2 is detachable, it can be 
placed near the work, so that the operator can adjust the 
current without going to the machine, a matter of con- 
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siderable importance in the case of extensive constructional 
jobs, and in places difficult of access. The approximate 
weight of the regulator is 20 Ib. 

If the maximum output of a single set is insufficient 
for the work in hand, two or more welders may be operated 
in parallel, when the machines will share the load, even 
if the regulators of the two machines are not set exactly 





equally. 
The range of the machine is wide. For welding with bare 
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RECORDER CHART 


metal electrodes, it will give from 30 to 320 amperes at 
20 volts across the arc, and from 15 to 280 amperes at-an 
arc voltage of 40 for welding with carbon and covered 
metal electrodes. Owing to the fact that the open circuit 
voltage is only about 15, the no-load consumption of an 
A.C. motor-driven set is very low. The motor is also a 
highly efficient machine, and is fitted with a fan that 
absorbs little power. A star-delta switch enables the 
set to be run with the star connection for currents up to 
100 amperes, thus improving the power factor and effi- 
ciency, despite the light load, and ensuring minimum power 
consumption under all operating conditions. The starter 
is fitted with the usual safety devices. A vernier action 
enables the regulator to be accurately set to give the 
requisite welding current, and the resistance absorbs 
little current. Combined with the regulator is a polarity- 
changing switch, which enables the operator to make 
runs with bare or covered electrodes without moving from 
the work. Terminals and links on the regulator casing 
enable the set to operate at a very low current, or two or 
more sets to be paralleled to supply currents above 
300 amperes up to the total capacity of the sets operating 
in parallel. 

On bringing the electrode into contact with the work 
and afterwards lifting it, the arc is immediately struck. 
At the moment of contact the current is not appreciably 
greater than that for which the regulator has been set, 
and the voltage quickly rises when the arc dies down. 
In Fig. 4 is shown a portion of a recording ammeter chart 
which indicates the steadiness of the current with hand 
welding by an operator of ordinary skill; whilst at A BC 
in Fig. 5 oscillograms are given. In the first the no-load 
voltage is 16 and the short circuit current 50 amperes, 
rising by 20 per cent. The voltage after short circuit rises 
to 45 volts in 0-046 sec. At B the no-load voltage is 23 
and the short circuit current 152 amperes, which shows 
no further rise. After short circuit the voltage rises to 
117 volts in 0-033 sec. Finally, in C the open circuit 
voltage is 35, which after short circuit rises to 110 volts 
in 0-0314 sec. The short circuit current is 305 amperes, 
which does not rise after the short circuit. 








AERIAL TRANSPORT IN CANADA.—According to statistics 
of the Canadian Department of Transport, there were 402 
commercial and forty-three private machines in the 
Dominion at the end of 1936. There were also ninety- 





eight airports in operation. 
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The Institution of Civil Engineers. 


ANNUAL CONVERSAZIONE. 


T\HE annual conversazione was held at the Institu- 

tion of Civil Engineers on Wednesday evening, 
June 2nd, and about 3000 members and guests were 
present. After the reception by the President, Sir 
Alexander Gibb, a tablet commemorating the gift of 
original books and documents presented to the Insti- 
tution by Thomas Telford, F.R.S., its first President, 
in 1820, was unveiled. These books formed the 
nucleus of the engineering library, which now con- 
tains over 62,000 books. Lectures on ‘‘ Reaching the 
Depths of the Sea,” by Captain G. C. C. Damant ; 
“ The Fen Floods,”’ by O. Borer ; and “ The Empire 
Air Mails,” by C. F. Snowden Gamble, were given 
during the evening, as well as entertainments by 
Bransby Williams, John Goss, and the London 
Singers. 

An exhibition of engineering models and scientific 
apparatus was arranged, in which, in addition to 
exhibits by the National Physical Laboratory, the 
Forest Products Research Laboratory, the Building 
Research Station, the Road Research Laboratory, 
the General Post Office, and the Ordnance Survey 
Department, and by many members of the Institution 
and other engineers, there were two special exhibits 
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DETAIL OF WIND TUNNEL BALANCE 


dealing with the development of the methods of con- 
struction of roads and bridges from Roman times to 
the present day and with television apparatus. 

In the roads and bridges exhibit the methods 
adopted by the Roman empire builders of nearly 
2000 years ago were illustrated by a section of a 
Roman road, together with a map showing Roman 
roads in Britain. On the same map were shown the 
main roads which have recently been taken over by 
the Ministry of Transport, so that it was possible to 
compare the old Roman military ways with the main 
roads of to-day. After the Roman era roads steadily 
deteriorated until road construction was revolu- 
tionised by Telford and Macadam, and it was 
therefore fitting that this exhibit was adjacent to the 
collection of books and documents presented by 
Telford. Examples of Telford’s and Macadam’s 
methods of construction were shown by sections and 
diagrams, and a copy of Macadam’s specification for 
road maintenance was exhibited. Modern transport, 
however, demands different standards, which were 
illustrated by sections of present-day types of road 
construction, including a sample of graded asphaltic 
mastic on binder, cores drilled from concrete, samples 
of wood paving on concrete and of stone setts on 
concrete and samples of coloured asphalt. Other 
exhibits included a piece of Assyrian bitumen from 
Ur of the Chaldees, about 5000 years old, and a 
diorama showing Raleigh discovering asphalt in the 
island of Trinidad. 

The development of the science of bridge con- 
struction was shown by a selection of photographs, 
starting with those of some of the oldest bridges 
in the country and extending to that of the 
latest large bridge, that at Kincardine-on-Forth. 
This exhibit was arranged by the Ministry of Trans- 
port, with the assistance of other Government 
Departments and private firms and individuals. 

In an exhibit of television apparatus the sequence 
of events which takes place from the viewing of the 
scene by the Emitron camera, a model of which was 
shown, to the reception of the image on the television 
receiver, was illustrated. A receiver with glass panels 
was shown to enable the internal effects and valves 
to be seen, and there were also three receivers to show 





the standard of reception that is now possible—a 
demonstration that proved to be very popular. The 
apparatus shown is similar to that in use at the British 
Broadcasting Corporation’s television station at 
Alexandra Palace, London, where Marconi-E.M.I. 
apparatus is now the only form used. 

An exhibit by Mr. J. H. Walker included drawings 
and models of schemes for the crack control of con- 
crete roads and pavements, whereby visible cracking 
and the tendency of the slabs to warp at the edges is 
prevented ; and for the crack control of mass concrete 
in large retaining walls and dams, whereby permeable 
shrinkage cracks are eliminated. A small-scale model 
of a scheme for a road bridge at Charing Cross was 
exhibited by Mr. H. W. S. Husbands. The scheme 
provides a 120{t. wide uninterrupted double-way 
route, nearly two miles long, from Piccadilly Circus 
to Waterloo Station, with access and egress from four 
points north of the river, without interfering with 
Charing Cross Station, the Southern Railway, or the 
traffic in Charing Cross-road and the Strand. 

Among the exhibits by the General Post Office was 
the Holborn Tunnel gas detector. This detector is in 
principle a Wheatstone bridge, two of the arms being 
made of fine platinum wire, which are kept hot by the 
bridge current. One of these hot arms is situated 
where the presence of inflammable gas is to be tested, 
the other being in the home end set. The set is 
designed to work from a 50-volt exchange battery, 
compensation being made for any change in battery 




















voltage. The bridge is first balanced using a galvano- 
EE 
BALANCE FOR WIND TUNNEL 
meter. The galvanometer is then disconnected and 


replaced by a Weston relay, which remains perma- 
nently in the circuit. When inflammable gas reaches 
the active element it burns on the surface of the 
platinum and increases its temperature and raises the 
resistance thus throwing the bridge out of balance. 
When the bridge is 40 millivolts out of balance the 
Weston relay operates, ringing a bell, lighting warning 
lamps and starting a fan to clear the inflammable gas. 
Hot wire gas leak indicators of this type are installed 
in cable tunnels in London, the controls and alarms 
being centralised in telephone exchanges. 

A cable vibrator was also shown by the G.P.O., in 
which full-sized cables complete with core are tested 
for fatigue resistarice. A motor-driven excentric 
produces 1000 vibrations per minute. A partial 
vacuum is maintained within the cable, which is 
destroyed when a crack is formed, and when this 
occurs an electrical circuit is arranged to stop the 
machine. 

Exhibits shown by Sir Robert A. Hadfield included 
rock cores obtained from the first deep level borings 
sunk in 1895 on the Central Rand, South Africa. The 
cores were obtained from bore-holes up to a mile in 
depth. For the purposes of assay the rock specimens 
were split in halves and one half of each core was 
crushed for assaying, the specimens exhibited repre- 
senting the remaining halves retained as a record of 
the rock structure.’ A number of experiments demon- 
strated thermal effects on the magnetic, electrical 
and other properties of metals and alloys. A form of 
thermo-magnetic motor was shown in which a pivoted 
wheel of 25 per cent. nickel steel is placed with a 
portion of its rim in the field of a permanent magnet. 
When this portion is gently heated it becomes tempo- 
rarily non-magnetic and a turning movement is 





thereby imparted to the wheel, which causes it to 
revolve continuously. 

Apparatus demonstrating the conversion of lumin- 
ous energy into electrical energy by means of selenium 
cells was shown by Mr. F. H. Clough. Photo-electric 
cells of the photo-voltaic type may be regarded as 
converters of luminous energy into electrical energy. 
In contradistinction to the resistance type of selenium 
cell and to other types of photo-electric cells, the 
photo-voltaic cell does not require a high-tension 
supply, or any auxiliary source of voltage, since the 
energy required to give the electrical output of the 
cell is derived from the incident light itself. This 
fact was demonstrated by the apparatus exhibited, 
which consisted of a small electric motor of the two- 
pole permanent-magnet type. The chief application 
of this principle is in the construction of various types 
of measuring apparatus. 

Among the exhibits of the National Physical 
Laboratory was a portable photo-electric meter for 
the measurement of the daylight factor in rooms. 
This instrument has been used in order to provide a 
numerical result for investigations in slum clearance, 
and can be used wherever lighting standards require 
to be fixed ; for example, in factories. 

The structural efficiency of a building in admitting 
adequate daylight to a given point is expressed by 
the ‘‘ daylight factor,” namely, the ratio—usually 
given as a percentage—of the illumination at the 
internal point to the simultaneous illumination at a 
point outside exposed to a complete hemisphere of 
sky. In the portable photo-electric meter shown, 
two rectifier photo-electric cells are used. One is 
placed on the window sill to receive light from a 
definite fraction of the whole sky vault ; the other at 
the point in the room where the daylight factor is 
required. A Morse key facilitates rapid change- 
over of a micro-ammeter from one cell to the other. 
A variable compensating resistance is connected in 
parallel with the ‘‘ outside”’ cell, and is adjusted 
until depression or release of the key produces no 
change in the micro-ammeter reading. The daylight 
factor can then be found from the value of the resist - 
ance. 

Otiner exhibits shown included those of Murray 
Colour Controls, Ltd., consisting of examples of 
colour control handles for machine tool operation 
and colour controls to replace instruction plates, as 
well as production charts and calculators for preparing 
the charts. 

The Forest Production Research Laboratory 
showed a working model of a tumbling drum for 
testing fibre board and other containers. The model 
consists of a reproduction of a hexagonal drum, 
which rotates at one revolution per minute about its 
horizontal axis. On the internal faces of the drum are 
guides and baffles which cause the container to fall 
on its corners, edges, and faces as the drum rotates. 
By setting the guides and baffles to predetermined 
positions, a strictly reproducible series of falls is 
obtained, thus enabling truly comparative tests to be 
carried out. 

A balance for the wind tunnel at the Royal Naval 
College, Greenwich, was exhibited by Mr. F. W. 
Thorne. The design of this balance is based on the 
fundamental principle that a force can be determined 
completely in magnitude, direction, and line of action 
by measuring its moment about six different axes. 
The sensitive element of the balance is supported on 
a single axis that can be moved to any of six different 
positions relatively to the model, which is subjected 
to the force that has to be determined. Three of 
these positions of the axis lie in the plane containing 
the axis of the wind tunnel, and three Jie in a plane 
perpendicular to the axis of the tunnel. A fourth 
position is provided in each group as a check. The 
form of axis adopted is the well-known pair of 
‘‘ crossed springs,” as used by Professor B. P. Haigh 
in his alternating stress extensometer.* This method 
of support, shown in the accompanying engravings, 
is free from backlash and friction. 

The model is carried on a rod that can slide and 
rotate relatively to the sensitive element, and the 
sensitive element itself is carried on a sub-frame 
which is capable of sliding and rotating relatively to 
the fixed tubular base. The axis of rotation of the sub- 
frame coincides with the axis of the rod carrying the 
model. The general arrangement can be seen from 
the engravings. A hand wheel operates a pinion 
engaging with a rack for raising and lowering the sub- 
frame. 

The vertical shift of axis is effected by raising the 
sub-frame Qin. relative to the fixed tubular base. 
The model is then lowered relative to the sensitive 
element by removing the lower knurled nut and allow- 
ing the rod carrying the model to slide down a distance 
of 9in. This distance is accurately determined by 
collars on the rod engaging with stops on the sensitive 
element. The axis is therefore moved vertically 
9in. relative to the model which maintains its position 
in the wind tunnel. The apparatus can be seen in the 
“up” and ‘‘down” positions in the engravings, 
which also show how the vertical position of the model 
is maintained, but the axis is raised relative to the 
model. 

The horizontal shift of axis is effected by rotating 
the sub-frame through 180 deg. about a vertical axis. 
The amount of rotation i is determined by a stop on the 





* Glazebrook’s “‘ Distionaty of Applied Physics, * Vel. I, 


page 183. 
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sub-frame which engages with slots pitched every 
90 deg. on the fixed tubular base. The model is 
then rotated in the reverse direction through 180 deg. 
by rotating the rod on which it is mounted relative 
to the sensitive element. This rod likewise carries 
stops which engage with slots pitched every 90 deg. 
on the sensitive element. Similarly a fourth position 
is available, and, by rotating the sub-frame through 
90 deg., this process can be repeated in a plane 
perpendicular to the direction of the wind. 

The moments of the load are measured by means 
of a steel yard and a spiral spring. The steel yard 
carries @ one-tenth pound jockey weight, and is 
graduated in inches and tenths of an inch. A hanger 
is provided on the end of the stee] yard. When 
measuring the moment of a force the steel yard is 
set to the approximate moment, and the final adjust- 
ment is made by altering the tension of the spiral 
springs without touching the sensitive element. The 
sensitivity of the balance can be varied at will by 
varying the stiffness of the spring. The position of 
the balance is indicated approximately by red and 
green lamps, operated by means of contacts, and more 
precisely by means of a microscope. The full range 
of measurement is 40]b.-inch, and 1/500 Ib.-inch 
can be observed by means of the microscope. When 
a small model is attached, an oil dashpot is arranged 
between the sensitive element and the sub-frame in 
order to give a dead beat action to the balance. The 
whole of the apparatus was constructed in the work- 
shops of the engineering laboratory of the Royal Naval 
College, Greenwich. 








Redecking of Avalanche Tunnel, 


Penmaenmawr, L.M.S Railway. 


From a railway engineering point of view, an unusual 
degree of interest is presented by work in progress at the 
Avalanche Tunnel near Penmaenmawr, on the Chester 
and Holyhead main line of the London, Midland and 
Scottish Railway. The work now being undertaken in 
connection with this unusual structure is being carried 
out by the L.M.S. District Engineer at Bangor, Mr. C. R. 
Irving, to the requirements of Mr. W. K. Wallace, Chief 
Engineer, L.M.S. Railway, to whom we are indebted for 
the following description. 

The Avalanche tunnel is situated on the seacoast 
between Penmaenmawr and Llanfairfechan. The coast 





depth. Recently it was found that it would be necessary 
to renew or replace the timber baulks in the shed roof of 
the eastern section ; but, owing to the tendency for water 
to percolate through the timber construction, to the 
detriment of the steel girders, it has been decided to 
substitute a concrete roof, reinforced with old permanent 
way rails. To carry out the work an opening, about 8ft. 
long by 14ft. wide, has been made in one bay between 
two cross girders, and a Scotch crane has been erected on 
the roof alongside the opening. Staging has also been 
erected and Decauville track laid on the shed roof to 
facilitate the loading and transport of the materials 
removed and the movement of those required in the 
reconstruction. The materials are lifted and lowered at 
night time into wagons standing on the running lines 
below by means of the crane operating through the opening 
between the girders. The actual work of redecking the 
Avalanche shed will proceed in sections spread over a 
period of three or four years. 








The Trials of an Inventor.* 
Case I: Mr. INVENTOR IS NOT AN ENGINEER. 


Born of a family of modest means, but nevertheless 
in easy circumstances, Mr. Inventor has only one passion 
in life—the discovery of sensational novelties. As a 
foreman, a mechanic, or a draughtsman, his living is 
assured ; nevertheless, having no stomach for drink and 
unable to appreciate the beauty of the cinema, he invents. 
He is no qualified engineer, because the inventor has no 
faith in degrees and diplomas; moreover, he has already 
his own ideas. Mr. Inventor therefore commences by a 
search for a manufacturer or a constructor interested 
in his device, but since by French law the divulging of 
an invention is considered to be grounds for nullifying a 
patent, Mr. Inventor cannot discuss his idea. Unfor- 
tunately, in the industry, it is not usual to “‘ buy a pig 
in a poke,” and Mr. Inventor is asked to call again when 
his patent has been filed. How to take out a patent ? 
He writes letters to every possible person; to the pre- 
fecture of police, to the Patent Office. He studies forms 
littered with mysterious letters and references, and with 
complicated footnotes and schedules. Finally, he per- 
ceives, after making out his drawings some twenty times 
and his description some eighteen times, that it would 
be quicker to do what he should have done at first and 
obtain the services of a consulting engineer. In the 
provinces such men exist, but in Paris people must be 
more up to date ; it costs more, but, after all, it is Paris. 

Mr. Inventor leaves for Paris, waits a fortnight until 
somebody has time to attend to him; then, dealt with, 
returns home with a document having only the remotest 
connection with what he thought he had invented. 








PORTAL 


along this stretch is very rugged and lies under precipitous 
mountains, and consequently the construction of this part 
of the railway must have presented many formidable 
problems. At the point where the Avalanche tunnel is 
situated two lines of track had to be laid below and through 
the Penmaenmawr Mountain. Originally a tunnel was 
made through the mountain and at either end avalanche 
sheds were constructed of timber roofing, sloping from the 
side of the mountain to a wall which served, not only as a 
parapet to support the timber roofing of the avalanche 
shed, but also as a retaining wall to support the track, and 
as a protection from the ravages of the sea. This con- 
struction was considered necessary owing to the steepness 
of the mountain side and the presence of natural screes 
which might at any time slide on to the railway. These 
serees, which consist of steep slopes of blue shale and 
shattered granite, are the result of weather effects of many 
years and are of a very loose nature. The timber roof 
over the railway was laid at a pitch of 30 deg. from the 
horizontal to carry any falls of scree over the railway and 
on to the shore below. As these structures became due for 
renewal from time to time the form of construction was 
gradually strengthened, and at the present time it consists 
of steel plate girders laid at about 8ft. intervals for a 
length of 145 yards on the eastern side of the tunnel and 
50 yards on the western side of the tunnel. The portion of 
the tunnel between these two lengths is cut through rock 
for a length of 250 yards, the total length of the tunnel 
being 445 yards. The existing girder work is illustrated in 
the accompanying engravings. The girders are of special 
shape to form a sloping roof from the mountain to the 
shore, and are decked with close-packed timber baulks, 
on top of which there is a layer of earth, about 3ft. in 











With death at his heart and bidding adieu to his last 
savings, Mr. Inventor decides to limit himself to France, 
Belgium, Germany, and Great Britain. 

At length a manufacturer discovers that the invention 
may perhaps interest him, and laborious pour-parlers 
commence as to the licence contract. 

“In these uncertain times a minimum is impossible.”’ 

“In that case, if you do not want to use the invention, 
it may be considered as buried in your files.” 

** Well, take it or leave it.” 

Assessing the royalties is exceedingly difficult, as the 
manufacturer refuses all investigation on behalf of the 
invention. Finally, the contract is signed, hands are 
shaken and the waiting period begins. 

Preparations for manufacture are slow. Meanwhile, 
long official letters arrive from the English and German 
examiners, who doubtless to justify their existence always 
oppose something generally having nothing to do with the 
invention. 

Translations, demands for different views, replies, 
verbal interviews with foreign agents, all add to the bill. 

Finally, three years having passed, all is in order. The 
German patent has been obtained; the sale commences 
in a somewhat fluttering manner. Mr. Inventor begins 
to show traces of a healthy complexion and a certain 
embonpoint. At this point appears the first infringement. 

Its existence is first notified by the manufacturer’s 
agents, and eventually a flagrant example is obtained. 
After a decree from the Courts of Justice, the issuing of 
a bailiff’s warrant, action by the Commissaire of Police, 
and sworn expert evidence, the case is brought before 
the court, and there the infringing party, showing proofs 
of originality, owns to the copy, but demands the nulli- 
fication of the patent. 

The court listens to the counsels and, as nobody under- 
stands anything about the matter, submits the case to a 
body of three experts. From time to time one of the 
counsels advances the plea that it is absurd to give a 
patent for so small an improvement, and that for a real 
invention to exist there should be, as in the cinema world, 
a notorious woman, armoured motor cars, aeroplanes, a 
chemical laboratory, revolver and machine gun shots. 
Finally, the court gives judgment, without using the 
board of experts, and the only thing left to do is to submit 
an appeal after an interval of six months. Mr. Inventor 
suffers the loss of his few remaining hairs, and, if condemned 
to indemnify the infringing party, his last savings. 

This sad story is veracious, but rare. Happy are the 
patents which have no story; those which are taken out 
by manufacturers or by mechanics who exploit them 
themselves, and on which the firm relies for fortune or as 
a basis for research. 

Il.: Mr. INvENTOR 1s AN ENGINEER. 
In this case Mr. Inventor is an engineer, an ex-works 
r, and therefore qualified to judge the value of 
his invention. 





OF AVALANCHE SHED AND RECONSTRUCTION OF DECKING 


Once more he returns to the manufacturer, who greets 
him with ‘“ But you have not even got a German patent ! 
I cannot risk my business being connected with an inven- 
tion which may not even be novel. All I can do for you 
is to build you a test model at cost price.” 

Unfortunately, the shops are filled with rush orders. 
The men are on strike “one month per week.” The 
model has already been lost five times, and when finally 
it does emerge, since nobody has understood a thing about 
it, it is a monster which is thrown into the arms of Mr. 
Inventor with the words, “‘ There, I told you it would 
never work.” Eight months have gone by and Mr. 
Inventor has started spending his nights with his drawings. 
Another three months pass and he hears from his con- 
sulting engineer that he must now consider the protection 
of his invention abroad ! 

Horror. He discovers that there are sixty-six countries, 
that some of the sixty-six possess independent colonies, 
and that it is necessary to have seventy-two patents to 
be really protected in all countries except those not 
adherents of the international agreements. He learns 
that the drawings for an English patent must be made 
on paper made in England; that in America the lay-out 
is different ; that the Japanese demand a certificate of 
nationality which the French Commissaire de Police 
refuses to sign ; that certain countries demand documents 
of priority translated by sworn interpreters, that for 
others one must go and take an oath before the consul, 
paying, of course, a fee. 

He now understands why madness overtakes so many 
inventors at the end of the first year of their patent. 

* Translated from Méchanique, the bulletin of the French 
Society of Mechanics, No. 271, March-April, 1937, page 105. 











He secures a French patent after tasting most of the 
troubles already described, his invention being chiefly 
of interest in France, dealing, say, with the repair of pavée 
roads. 

His experiments and trials have lasted a year after the 
patent has been granted. To build a machine, 200,000f. 
are necessary. 

He attempts to form a syndicate among those in the 
trade, and eventually succeeds, but it is decided to obtain 
the assistance of a manufacturer of motor lorries, so that 
he may furnish the necessary parts. 

The business that seemed to be progressing collapses 
because the manufacturers refuse to become associated. 

Everything must be done over again, but time passes, 
the expenses grow, and the fatal period of three years is 
up before the first machine can be put into production. 
Result: The patent lapses and Mr. Inventor, having 
spent 10,000f. for nothing, sees his idea taken away 
from him. 

One year afterwards he has the pleasure of seeing at 
work on the roads of Paris his invention in final form. 
It is a foreign machine, watched with awe by all the 
passers-by. Thus the law of France operates. 








Sutrsuric Acip Propuction.—During 1936 81 per 
cent. of the available sulphuric acid production plant in 
England and Walés was in use. In these plants the pro- 
portion of acid produced in chamber plants was 66-5 per 
cent. and in contact plant 33-5 per cent. The total pro- 
duction was 867,000 tons. 
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New Propellers for the “‘Normandie.” 


—_— 


N a Journal note of March 26th, we recorded the 

fine performance of the French liner “‘ Normandie ” 
which, under winter weather conditions and with her 
machinery running at the normal revolutions during the 
whole trip, created new records for a merchant ship, and 
for the eastbound trip regained from the Cunard-White 
Star liner * Queen Mary *’ the Blue Riband of the Atlantic. 
During the twenty-four hours which ended at noon on 
Saturday, March 20th, the day’s average speed was 
31-65 knots for 728 nautical miles, the highest average 
speed ever made in a day’s run by a liner. On the return 
voyage the “ Normandie” covered the 2967 miles from 
the Ambrose Lightship to the Bishop Rock in the record 
time of 4 days 6 min. 23 sec., at an average speed of 
30-99 knots, a speed of well over 31 knots being reached 





FIG. 1—-THREE-BLADED PROPELLER—1935 


several times during the trip. This new record compared 
with the average of 30-63 knots for the ‘“‘ Queen Mary ” 
on her voyage in August last and the 30-31 knots of the 
‘“* Normandie ” on her maiden voyage when she gained 
the Blue Riband of the Atlantic. During last winter 
the generating sets and the propelling motors of the 
“* Normandie ”’ were thoroughly overhauled and adjusted, 
and the supplementary inlet nozzles on the turbines of 
the main generating sets were opened in order to permit 
of more power being generated. On the voyage between 
March 18th and 20th the total power generated was of 
the order of 180,000 S.H.P. at a propeller speed of 231 
r.p.m., corresponding to a ship’s speed of about 32 knots. 
For this voyage new propellers of the four-bladed pattern 
were fitted, and in what follows we give some particulars 








FiG. 2—THREE - BLADED; PROPELLER 


of these propellers, which were published in our French 
contemporary Le Génie Civil of April 17th, im an article 
contributed to that journal by the French marine engineer, 
Monsieur Olivier Quéant. 

During the building of the liner at the St. Nazaire 
shipyard of the Société des Chantier at Ateliers de Saint 
Nazaire-Penhoét, which was described in THE ENGINEER 
of May 31st, 1935, and the following issues of June 7th 
and 14th, and 2lst, there were those who favoured a 
three-bladed design of propeller and others who favoured 
a design with four blades. After extensive tank tests 
carried out at Paris and in the Hamburg Experimental 
Tank, it was decided to adopt a three-bladed propeller 
with a non-uniform pitch. These 1935 propellers—see 
Figs. 1 and 2—were supplied by the Manganese Bronze 
and Brass Company, Ltd., of London, and two by J. 
Stone and Co., Ltd., of Deptford. They were cast to 








designs supplied by the shipbuilders, and had a diameter 
of 4:78 m. with a pitch of 5-32m. The weight of each 
propeller was about 23} tons. The generatrix was at 
right angles to the axis and the median line of the blade 
was straight. The design employed was that of Monsieur 
Brard, the builders’ principal marine engineer. On 
the maiden voyage, at speeds up to 30 knots, it was 
found that there was some vibration at the stern of the 
ship, particularly in the way of the forward propellers, and 
vibration was also set up in somé of the deck structures. 
Stiffening members were introduced to strengthen the 
decks and superstructure in the particular parts where 
the vibration was felt, and the liner continued her 
successful services till the end of the year, when further 
measures were taken which, as recorded in our Journal 
note of May 8th, resulted in the somewhat abnormal 
vibrations which were originally experienced being 
practically eliminated. These alterations included the 
widening and stiffening of the thrust blocks, the changing 
of the propeller shaft brackets, with a view to reducing 
turbulence in the neighbourhood of the propeller, and 
giving a more regular flow of water, thereby lessening 
erosion. New four-bladed propellers of a special design 
were fitted, and on Monday, June Ist, we visited the 
‘** Normandie ” and confirmed for ourselves the beneficial 
effect of the alterations made to the ship. A full account 
of the steps taken to reduce the vibration was given in 
a paper presented by Monsieur F. Coqueret and Monsieur 
P. Romano, before the International Meeting of the 
Society of Naval Architects and Marine Engineers in 
New York, which was reprinted in THE ENGINEER of 
October 16th, 1936. 

With regard to developing the form of the new four- 
bladed propellers many designs were submitted, and 
were tested in the cavitation tank at Hamburg. The 
best of these was that designed by Monsieur Mérot du 
Barré, the engineer of the Compagnie Générale Trans- 














FIG. 3-FOUR-BLADED PROPELLER—1937 


atlantique, who was formerly chief of the engineering 
department of the Chantier de St. Nazaire (Penhoét), 
and for many years responsible for the design and trials 
of the propellers of the most important naval and 
mercantile vessels built at that shipyard. In designing 
these four-bladed propellers it was decided to move the 
effective blade surfaces as far back as possible in order to 
get them working as far as practicable away from the 
after edge of the shaft bossings and in less disturbed 
water. The leading edge of the propeller was given a 
** scimitar ’’ shape in order to minimise the shock produced 
by the entrance of the blade into the area of strong wake. 
Finally, it was further decided to reduce the number 
of revolutions of the propellers, and in that way to raise 
the limit at which cavitation might begin. The diameter 
of the propeller was 5-05 m. with a pitch of 5-80 m.. the 
generatrix of the propeller having a backward slant of 
15 deg., while the median line of the blade was a spiral 
in the direction of the propeller rotation. The speed of 
propeller shaft was 200 to 190 r.p.m., corresponding to 
a ship’s speed of 28 knots. It was found, however, that 
with this design of propeller speeds of over 30 knots could 
not be reached. 

With the higher speed recorded by the “‘ Queen Mary ” 
it was decided by the Compagnie Genéralé Transatlantique 
to investigate once again the problems of propeller design. 
Several designs had been put forward by Monsieur Brard, 
which, in later tank tests, had shown that cavitation 
could be greatly reduced. It was finally decided that 
Monsieur Brard and Monsieur Mérot du Barré should 
work jointly on a new design which was completed, and 
the first propellers put into service, early this year. 
These 1937 propellers are illustrated in Figs. 3 and 4. 
The bands of white paint shown in Fig. 4 effectively 
indicate the shape of the blades and the pitch. They 
are of the four-bladed pattern with a diameter of 4-842 m., 
or a little less than the propellers of 1936, and about the 
same diameter as those of 1935. The pitch is 5-38 m., 
or very much less than the 1936 propellers and very 
close to those of 1935. In fact, the 1937 propellers have 
about the same diameter as those of 1935, and about the 
same pitch, but they have four and not three blades, and 
the generatrix and the median line of the blade are 
similar to the ‘‘Mérot du Barré” propellers of 1936, 
They may be said to represent a harmonious compromise 
between the two previous propeller designs. At the same 
time as the new propellers were fitted, it was decided to 
open up the supplementary valves on the main turbines 





driving the generators, so that more power could be 


developed. As previously mentioned, on the record. 
breaking trip of March 18th to 22nd, the total power 
developed was over 180,000 8.H.P. at 231 r.p.m. Not only 
was the speed of 32 knots attained, but even the small 
amount of vibration remaining in certain well-defined 
parts of the hull was entirely done away with. This 
dual improvement reflects the greatest credit on all the 
engineers and naval architects who have worked on the 
problem. 

The question may be raised as to whether the 
‘“* Normandie ”’ is still capable of further improvement in 
her performance. The answer is a difficult one, but it 
may be stated that on the record run, one of the boilers 
was not under steam. That in itself represents a still 
further source of power, and it is well known that water- 
tube boilers have a margin of power, while the “‘ Alsthom " 
installation of turbo-electric propelling machinery has 





Fic. 4—FOUR-BLADED PROPELLER 


in service proved very reliable and satisfactory, and 
even better performances may be awaited with confidence. 
We are given to understand experiments made so far 
with new propellers have given most satisfactory results 
and have pointed the way to high speeds with good fuel 


economy. 








SIXTY YEARS AGO. 





A curious story—from America—was reported in cur 
issue of June 8th 1877. Many accidents, we recorded, had 
been reported as having been caused in mining operations 
by the premature and hitherto unaccountable discharge 
of electric blasting fuses. We were aware that some of 
those fuses were made very sensitive but we did not 
previously know that, under certain circumstances, a 
man might generate sufficient electricity within the limits 
of his own body to di them. Yet such we said 
would appear to be the case judging from a report received 
from the Californian mining region. At the Sutro tunnel, 
then being driven, two accidents had recently occurred. 
In one & man was in examining a number of 
exploders when two hundred of them suddenly went off. 
In the other a man was forming ten exploders into a coil 
round his. hand when they unaccountably detonated. 
The contractor for the tunnel became convinced that the 
explosions had been caused not.by concussion but by body 
electricity. To investigate the question he obtained a 
number of exploders made by different manufacturers 
and placed them one at a time in a strong wooden box 
which in turn was placed inside another box. Wires were 
connected to the exploders and were brought to the out- 
side of the boxes. The contractor wearing slippers then 
walked round the room two or three times sliding his 
feet gently over a heavy Brussels carpet laid on its floor. 
Thereafter he approached the wires and touched one of 
them with his forefinger whereupon the exploder in the 
box discharged with a loud report. It was found that 
some of the exploders seemed to be less sensitive than 
others and failed to discharge. There were circumstances 
connected with the story which, we said, left it open to 
doubt. Still it was to be remembered that in dry weather 
gas had been ignited by a spark from the tip of the 
finger obtained by shuffling quickly over a woollen carpet 
and further at some seasons of the year the air in Western 
America was much drier than ever it was in this country. 
.». There is nothing in the story which in the light of 
subsequently acquired knowledge renders it physically 
improbable. We may perhaps recall the analogous case 
of the explosion of a rubber-tired petrol tank wagon in 
this country some years ago, which was traced to sparking 
caused by the accumulation of an electric charge as a 
result of the frictional action of the issuing jet of petrol. 
There have been several other cases of the same kind which 
have been attributed to the same cause. Similarly the 
escape of steam at a safety valve has been known to pro- 
duce an electric charge sufficient to cause a spark to earth. 








New Dortcos Fioriita LEaApER.—On Monday, May 24th, 


‘the new Dutch flotilla leader being built by the Nether- 


lands Shipbuilding Company was launched, Named the 
“‘ Tromp,’’ the new warship is 433ft. long, 40ft. 6in. broad, 
and has a draught of 14ft. 8in., with a displacement of 
4200 tons. Her armament comprises six 15 cm. guns, four 
40 mm. anti-aircraft machine guns, and two triple torpedo 





tubes. A speed,of 324 knots is expected from the vessel. 
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‘Rail and Road. 


New L.N.E.R. Hatr.—The London and North-Eastern 
Railway Company has opened a new halt between Hems- 
worth and Nostell stations, at Kingsley-road, on the line 
between Wakefield and Doncaster. 


New L.M.S. Haut.—A new halt to be known as Girtford 
Halt is to be opened by the London, Midland and Scottish 
Railway Company on the Bedford and Cambridge line, 
midway between Blunham and Sandy stations. 


Ramways In Cu1na.—The Chinese Ministry of Railways 
is holding preliminary discussions with the authorities of 
Yunnan vince with regard to the construction of a line 
from Kunming to Kweiyang, the capital of Kweichow 
Province. The distance between the two towns is 240 
miles. 

Swepish GovERNMENT Rartways.—The Swedish 
Government is taking over three more privately owned 
railways. They are the East Central Railway, just over 
88 miles long; the Sala-Gysinge-~Hagastrom Railway, 
614 route miles; and the Upsala~Enkoping Railway, 
27-3 route miles long. 

L.N.E.R. Wagon Repam Worxs.—The ive 
system of wagon repairs is to be adopted by the London 
and North-Eastern Railway Company at its Temple Mill 
works at Stratford. The disabled. wagons will enter the 
shops at one end and at the conelusion of each process 





will be moved forward to the next, so that by the time they’ 


reach the end of the shops the wagons will be reconditioned 
and ready for service. 


ConTROLLING Crowns at Srations.—For the purpose | # 


of controlling large crowds at its stations, the Great 
Western Railway Com; is now using a portable loud- 
speaker unit. unit is composed of six loudspeakers, 
on stands, and in two circuits with individual 
or simultaneous control. It will be operated by the local 
station staffs. When being tried out at Weston-super- 
Mare and Windsor recently, the unit was found to be a 
complete success. 

New American Train.—The ‘“ Super Chief” train of 
the Atchisort, Topeka and Santa Fe Railroad, which covers 
the journey from Chicago to Los Angeles in under 40 h., 
has been completely re-equipped. The new train com- 
prises nine streamlined lightweight stainless steel coaches 
hauled by a new oil-engined locomotive. The locomotive 
has two 1800 H.P. units. A new 5 record for the 
journey was set up by the train on May 17th, when it 
covered 2228 miles in 36 h. 49 min., with seventeen stops, 
at an average speed of 60-5 miles an hour. 


SHanGual-CantTon Srervice.—According to a note in 
the Railway Gazette, the Chinese Ministry of Railways has 
notified all lines concerned to complete their preparations 
for the inauguration of a Shanghai-Canton through 
service on October 10th, the time taken to be 48h. The 
lines involved are the Shanghai-Hangchow—Ningpo, 
whose section of line over the Chieng Tang Bridge is not 
yet open for traffic; the Chekiang—Kiangsi (Provincial 
Railway); the Nanchang—Pinghsiang line, which is still 
under construction ; and the Canton—Hankow Railway. 


THe MasHONALAND Rartway Company.—The assets 
and business of the Mashonaland Railway Company have 
been acquired by Rhodesia Railways, Ltd., and the two 
companies have amalgamated. The Mashonaland Railway 
is not now a constituent company of the Administration, 
and its name will no longer appear on any notices, name- 
plates, &c. The company was formed in 1897 to build the 
railway from Umtali to Salisbury. It subsequently built 
the Lomagundi and Mazoe branches, the railway from 
Kalomo to Broken Hill, and acquired the line from 
Broken Hill to the Congo border. Up to September 30th, 
1927, the Mashonaland Railway Company was the work- 
ing company of the Administration, but since that date 
Rhodesia Railways, Ltd., has acted in that capacity. 


Raw Transport Across San Francisco—-OAKLAND 
Briper.—For the working of the suburban trains between 
San Francisco and Oakland, over the new bridge, the 
Southern Pacific Railroad has formed a subsidiary com- 
pany, named Interurban Electric, which will use the 
bridge jointly with the Key System. For carrying passen- 
gers across the bay a number of ten-car trains to travel 
at speeds of 35 miles an hour are to be put into service. 
A sum of about 11,000,000 dollars is to be spent on pro- 
viding terminal facilities in San Francisco, and a further 
5,000,000 dollars on altering present track arrangements 
and existing equipment. As a result of the two companies 
working with different voltages, the Interurban trains 
using 1200 volts and the Key System 600, two separate 
power supply lines will be provided, the Interurban using 
an overhead catenary system with pantograph operation, 
and the Key trains a third-rail system. After leaving the 
bridge railway, however, the Key System trains will change 
over to the existing overhead catenary system. The 
bridge was described in Tar Enernger of November 20th 
and 27th and December 4th, 1936. 


L.M.8. Apporntments.—The following appointments 
have been yg ten by the directors of the London, 
Midland and ttish Railway Company :—-Mr. N. L. 
Wallis, district , Abergavenny, to be. district 
engineer, Stoke; . J, Elliott, assistant.to district 
engineer, Liverpool (Central), to be district engineer, 
Abergavenny; Mr. C. J. Chaplin, assistant to district 
engineer, Bangor, to be assistant to district engineer, 
Liverpool (Central); Mr. J, Cunningham, assistant, 
divisional engineer’s office, Glasgow, to be assistant to 
district engineer, Bangor; Mr. J. E. Bagguley, technical 
assistant to chief mechanical engineer, Euston, to . be 
assistant works st nramra a Derby Loco.; Mr. E. 8. 
Cox, assistant wor rintendent, Derby Loco., to be 
development assistant, » chief mechanical engineer’s Depart- 
ment, Derby; Mr. A. R. Thomson, district controller, 
Rugby, to be outdoor assistant to divisional superintendent 
of operation, Crewe ; Mr. E. N. B. Jeffrey, assistant district 
locomotive superintendent, Plaistow, to be assistant 
district locomotive superintendent, Saltley, Birmingham ; 
Mr. H. A. Peet, running shift foreman, Toton, to be 
assistant district locomotive superintendent, Plaistow. 





Miscellanea. 





DvuruaM CoLireRy TO RE-oPEN.—The Woolley Colliery 
at Crook, Co. Durham, belonging to Pease and Partners, 
Ltd., is to be re-opened. The colliery was closed in 1931, 


Seanam Harsourn Pxiant Soxip.—Coal and Allied 
Industries, Ltd., works at Seaham Harbour have been sold 
to Mr. H. Lane, of Lane, Fox and Co., Ltd. It is reported 
that the works are to be adapted for the production of semi- 
coke by a low-temperature process. It is expected that 
the works will be in production at the end of this year, 
and an ultimate production of 500 tons a day will 
reached. 


Sarety in Mrves REsearcu Boarp.—In succession to 
Major H. M. Hudspeth, Mr. H. T. Foster has been appointed 
as Chief Mining Engineer to the Safety in Mines ig oo 
Board. Major Hudspeth has returned to the Mines 
emesionatn’ as one of H.M. Deputy Chief Inspectors. 
Mr. Foster, to take up his new appointment has relin- 
quished his post as H.M. Senior Inspector of Mines in the 
Scotland Division. 


SeaRcH FOR Or In EnGtanp,—The Anglo-American 
Oil Company, continuing its search for oil in this country, 
has begun sinking-a test well at Grove Hill, near Hellingly, 
in Sussex. The chairman of the company has announced 
that while this particular drilling operation was confined 
to but a few acres, licences had been issued to it for drilling 
on os seceaee 500 square milés, and applications had 

lodged for new licences covering some 2200 square 
miles. 

EartTuquakes at Boutper Dam.—A note in Engineer- 
ing News Record states that during the two days, April 
28th and 29th, eight earth took place at Boulder 
Dam. Shocks have been tly taking place since 
Lake Mead to fill, and it is supposed that this new 
water load on the earth’s crust is the cause. According to 
a report of the United States Commissioner of. Reclama- 
tion, Lake Mead contained eleven million acre-feet of 
water early in May. 

Lonpon’s E.ecraiciry Suppty.—The annual statistics of 
the London and Home Counties Joint Electricity Authority 
for the year ended March 31st, 1936, shows that the district 
covered 1841 square miles, with a population of 9,088,000. 
It includes iy a of eighty-two undertakings and in it 
there were -five generating stations with an aggregate 
capacity of 2,264,000 kW. The number of selected stations 
in the area is twenty-seven, in which plant with a wd 
of 2,074,000 kW is installed. Exeluding bulk 
authorised undertakings, the kWh sold totalled 3778 
million (1558 million by municipalities), an increase of 
13-5 per cent. on the year Apportioned to 
different classes of consumers, the percentages are :— 
Lighting, heating, and cooking, 49-9;. power, 35-7; 

lic lighting, 2-3; traction, 12-1. Workgng costs were 
£16,649,000 (0-63d. per kWh sold), includéd in. which was 
£12,940,000 (0-49d. per kWh sold) for generation and 
energy purchased. 


Tue E, J. Fox Gorp Mepar.—At the annual general 
meeting of the Institute of British Foundrymen the 
retiring President, Mr. J. E. Hurst, announced that Mr. 
E. J. Fox, managing director of the Stanton Ironworks 
Company, Ltd., had presented the sum of £500 for the 
establishment of a Id Medal to commemorate the 
development of the centrifugal casting process in this 
country. The medal was to be presented to the individual 
who had contributed in some outstanding way to the 
progress of the foundry industry, with particular refer- 
ence to foundry metallurgy. The Council accepted the 
gift of Mr. Fox, and decided that the medal should be 
known as the E. J. Fox Gold Medal. It is intended that 
it should be awarded by the Council on the recommenda- 
tion of two assessors, whose decision as to a suitab‘e 
candidate might be made in collaboration with the 
President of the Institute. Sir W. J. Larke and Sir Harold 
Carpenter accepted the invitation to act as assessors for 
a period of three years. On the recommendation of the 
assessors, the Council decided to. make: the first award of 
the Medal to Professor Emeritus Thomas Turner. The 
presentation of the Medal to Professor Turner will be 
made at the opening meeting of the Annual Conference 
of the Institute, which will held at the Guild Hall, 
Derby, on Wednesday, June 9th. 


British Stanparps Instrrution.—On Tuesday last, 
June 8th, the British: Standards Institution held its 
annual general meeting at the Dorchester Hotel, Park- 
lane, London. The meeting was followed by_e 2 ge a 
attended by several distinguished representatives from 


the Dominions now in oe for the Confer- 
ence. After proposing “The King,” Mr. E: J. Elford, 
M. Inst. C.E., the reti Chairman, then the 


health of “ Our Visitors.’ After. regretting. the, unavoid- 
able absence of Mr. Dulanty, High Commissioner for the 
Irish Free State in London, to whom he was sure the 
B.S.I, would be of great assistance, Mr. Elford then 
referred to the assistance in the work of the Institution 
received from the various Dominions. In arly the Hon. 
R. G. Casey, Treasurer of the Commonwealth of 

said that as an engineer himself he could appreciate the 
work of the Institution. He considered that its organisa- 
tion was typical of the British Empire in that specifica- 
tions compiléd by voluntary workers were accepted by 
manufacturers voluntarily and universally recognised—all 
without compulsion in any shape or form, He regretted 
that in Australia no standard measures of length, rig 
city, and so forth existed with which: tests could- be 
accurately carried out. He hoped shortly that these 
Gadesiion would be rectified. Also replying to the toast, 
the Hon. W. Nash, Minister of Finance, of the Dominion 
of New Zealand, pointed out my tremendous use which 
his Government was making of standard specifications 
for all marketable produce. Sir Edward Crowe, Comp- 


troller-General of poe ae oI of Overseas Trade, then 
proposed the toast of “ The British Standards Institution 


mentioning the fact that British Standard Specifications 
were used not only in the Empire but in such countries 
as the Argentine and Japan. Dr. E. F. Armstrong, F.R.S., 
Chairman for the forthcoming year, replied, regretting 
the absence of ‘Mr. C. le Maistre, the Director of the 
Institution, through illness, . 





, 


Air and Water. 





Ciype Sxrerrse Outrut.—During the month of May 
only four ships of 13,370 tons were launched by Clyde 
shipbuilders. During the first five months of this year 
thirty-eight ships of 126,508 tons have been launched on 
the Clyde. 

Lonpon Sxippine.—During the week ended May 28th, 
1367 vessels, representing 1,088,871 net register tons, used 
the Port of London. Of these, 534 vessels (828,098 net 
register tons) were to and from Empire and foreign ports 


be | and 833 vessels (260,773 net register tons) were engaged in 


coastwise traffic. 


THe Suez Canat Recerprs ror 1936.—The total 
takings of the Suez Canal during 1936 amounted to over 
986 million francs. According to the annual rt of 
the company, the total traffic during 1936 was below that 
for the previous year, but the improvement noted in the 
latter months of 1936 has continued into 1937. 


New Destroyers LAuNcHED.—Two destroyers, the 
first of the ‘‘ Tribal ”’ class, were launched from the Walker- 
on-Tyne yard of Vickers-Armstrongs, Ltd., on Tuesday, 
June 8th. Named the “ Afridi” and the ‘‘ Cossack,” the 
new ships are of 1850 tons and are armed with eight 
4-7in, guns. With a horse-power of 44,000 the designed 
speed is 36 knots. 

New Am. Service To Frxtanp.—Allied Airways 
(Gandar Daver), Ltd., to open a daily air service 
between Newcastle-on-Tyne. and Stavangar. According 
to Mr. Gandar Daver, this service will be linked up with the 
London-Aberdeen service, and the Norwegian Com: P 
D.N.L., would extend its line from Oslo to Stockholm. 
It would then be ,possible to travel from London vid 
Newcastle, Stav Oslo, and Stockholm to Finland 
in a day. 

Wree.zss rw Liresoats.—During the present year the 
Royal National Lifeboat Institution intends to install 
wireless telephony in fourteen more of its lifeboats. All 
the lifeboats so equipped will be able, not only to receive, 
but to send over a distance of at least 50 miles. 
The Institution has now been using wireless for ten years 
and, not including the fourteen lifeboats in which it is to 
be installed this year, has radio telephony in eighteen of 
its lifeboats and wireless telegraphy in one. 

ProposEeD New Arrport.—A scheme for an aerodrome 

costing £108,000 was recently considered at Sunderland 
by the North-East Durham Joint Aerodrome Committee. 
The site is at Felgate, between Sunderland and Gateshead. 
The Committee decided to have plans and estimates pre- 
pared for a modified scheme which could be developed into 
a complete scheme as air transport increases. The new aero- 
drome would be nearer to the centre.of Newcastle-on-Tyne 
than Newcastle’s own airport at Woolsington. 


Niegut Fiyrve on THE Inpia Arm Rovure.—tThe India 
Meteorological Department has now installed at various 
stations an equipment of observation balloons and other 

tus for ascertaining visibility and cloud height at 
night. This equipment will come into operation when 
aircraft carrying all first-class mails without surcharge 
under the new Empire scheme are operating by night as 
well as day across India. All the necessary beacons to 
facilitate night flying on the air route across India are 
now installed between Karachi and Calcutta. 


ProposED CaNnapIaAN Suip Canal.—The engineers of 
the Canadian Department of Transport have recom- 
mended that a 35ft. ship channel should be dredged. in the 
St. Lawrence River between Montreal and Québec, in order 
to raise the level of water in Montreal Harbour. The 
scheme was as a_result- of‘ the study of low- 
water conditions in Montreal Harbour, which have been in- 
progress since 1934. The estimated cost of the scheme is 
nearly fifteen million dollars, of which. over -thirteen 
million dollars would be required to widen the present 
channel and deepen it to 35ft. 

New Fryrnc Boat Service to Sour Arrica.—On 
Wednesday, June 2nd, the first Imperial Airways flying 
boat to carry passengers and mail over the new flying boat 
route to South Africa, left Southampton. The boat is 
timed to reach Durban 64 days alan ient South- 
ampton, and its ports of call are Marseilles, Rome, eel. 
Alexandria, Cairo, Luxor, Wadi Halfa, Kareima, Khar 
toum, - Kosti, Malakal, Laropi, Port Bell, Hisemu, 
Mombasa, Dar-es-Salaam, Lindi, Mozambique, Quile- 
maine, Beira, Inhambane, Laurenco and Durban. 
_ the t, night halts will be-made at Rome, Alex- 

frag memo Kisumu, Dar-es-Salaam, and Beira 


Citee JAPANESE FreicuHt Service.—At the annual 
meeting of the Nippon Yusen Kaisha the president 
announced that beginning next July the company would 
run a new round-the-world monthly freight service with 
hoe drag cargo vessels, The service will be from Japan,. 

via the Panama Canal, Northern European ports, and the 

Canal, back to Japan. . It was also stated that a 

number of high-speed cargo .steamers are under con- 
struction. The new ships include eleven nam 
19-knot ships and four 4000-ton, 17-knot ships. Ni 
tions are for the building of three 16, Elon, 
21-knot nger liners for the European run, two 11,700- 
ton, 20-knot vessels for the Australian service, and two 
10,600-ton, 20-knot vessels for the Seattle Line. 


Potar Fuicut.—One of the most ambitious schemes in 
the third Soviet five-year —the establishment of a 
trans-Polar air line to San isco—has been brought a 
step nearer by.the flight over the North Pole on May 21st 
of a Soviet aeroplane. The machine flew over the Pole 
with four Soviet scientists on board and landed on an ice 
floe 124 miles away. A wireless station was set up and 
communication maintained with Prince Rudolf Island, 
which is 550 miles away. On May 26th the scientists 
received equipment, including instruments, fuel, engines, 
and tents, sent by air in three aero The g 
thirty-eight members of the e ition are stationed at 
Prince Rudolf Island. The aeroplanes used by the expe- 
dition consist of a twin-engined scouting machine and four 
four-engined all-metal aeroplanes, specially equipped for 
the flight, but otherwise similar to those used on Soviet 
civiljaviation lines. 
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BIG CREEK-SAN JOAQUIN HYDRO-ELECTRIC POWER SCHEME 


(For desoription see page 667.) 


Fic. 32—BiG CREEK POWER HOUSES NOS. 2 AND 2A 
FIG. 33—-FLORENCE LAKE STORAGE RESERVOIR 
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ELECTRICITY DISTRIBUTION. 


THE work of the Electricity Commissioners in 
the sphere of generation is no longer severe. 
But they are not to be disbanded ; a new job for 
them is in prospect. <A friendly and sympathetic 
Government, as long foreseen, has decided that 
electricity distribution must come under the 
control of this body. The issue in a confidential 
document to the interests immediately concerned 
of drastic plans gave rise to a storm of indignation 
in Parliament, and on Monday last, the Prime 
Minister announced that a limited number of 
copies were available for Members. The proposals 
are to be embodied in a Bill, which is expected, 
just as the 1926 Electricity (Supply) Act was 
expected, ultimately to result in great improve- 
ments, beneficial to many who consume electricity. 

The plans provide for the setting up of thirty dis- 
tribution districts to cover the whole country, in 
which the undertakings will be consolidated. 
Schemes of compulsory amalgamation of under- 
takings by acquisition or transfer are to 
be prepared by the Electricity Commissioners, 
who will be required to satisfy themselves 
that the amalgamations will be likely to lead to 
lower charges for electricity. An arbitration 
tribunal is to be established by the Lord Chan- 
cellor to determine the purchase price of an 
undertaking where it is not otherwise agreed. 
Power and distribution companies retained under 
the area schemes are to be subject during their con- 
solidating tenure of fifty years to control by a 
sliding scale relating prices to profits, and in respect 
of the issue of new capital. The sliding scale will 
provide for a standard rate of dividend on ordinary 
share capital, and will prescribe the bases on which 
any surplus profits are to be allocated as between 
consumers and ordinary shareholders. In each of 
the distribution districts the Commissioners are 
to review the undertakings and to prepare schemes 
for their consolidation into groups. If it is found 
desirable in the case of established undertakings to 
leave them undisturbed, the Commissioners are 





to have the power to make a single undertaking 
the subject of a scheme. Three methods are 
suggested for the preparation of schemes for the 
compulsory amalgamation of undertakings by 
acquisition or transfer :—(1) The acquisition by 
one company of the other undertakings in the area ; 
(2) the transfer of all undertakings in the area 
covered by a scheme to a newly constituted dis- 
tribution authority. In cases which might arise 
where a satisfactory scheme of amalgamation on 
the first basis would not be possible, it is suggested 
that the undertakings should then be otherwise 
merged. or transferred to some other form of 
public authority. Each distribution authority 
is to consist of from seven to twelve members 
appointed by the Ministry of Transport. (3) The 
transfer of the undertakings of two or more 
local authorities to a newly constituted joint 
board. Complete elimination of all duplicate 
powers is to be effected by the substitution where 
appropriate of larger and more economical units. 
It is also proposed to provide that the average 
price charged to consumers of particular classes 
shall not be increased without the approval of the 
Commissioners, which seems to imply that an 
increase in price in some cases is not beyond the 
range of possibility. The proposals concerning 
better control of methods of charge and the exten- 
sion of facilities to consumers will perhaps be 
better received than those which relate to amalga- 
mations. Authorised electricity supply concerns 
in general will be required to offer a two-part 
tariff or other appropriate tariffs for domestic and 
other supplies, to provide distribution mains of 
adequate capacity within a prescribed period in 
uncabled streets in built-up areas, to submit and 
carry out approved schemes of extensions for 
undeveloped areas, to offer facilities for assisted 
wiring, and for the hire or purchase of electrical 
apparatus, and to modify the right of suppliers to 
require a guaranteed gross revenue of 20 per cent. 
in relation to capital expenditure before giving new 
supplies. 

A significant point worthy of note is that the 
recommendation in the MeGowan Report that 
small undertakings with an output not exceeding 
10 million units per annum should be absorbed 
into large undertakings appears to have been 
dropped, although it does not, of course, follow 
that such undertakings will be let alone. Still, 
the omission of this recommendation appears to 
indicate that it is now realised, as has often been 


to the| pointed out, that small undertakings are not 


necessarily inefficient. Some of them are, in fact, 
supplying electricity at cheaper rates than the 
large power companies and municipalities. Hence, 
it was not surprising that the proposal to absorb 
all concerns with an output not exceeding that 
mentioned gave rise to severe criticism. The 
saner scheme of studying each undertaking 
individually now seems to have been chosen, but 
it is highly improbable that these latest suggestions 
will escape severe opposition. While most persons 
in the industry will agree that improvements in 
distribution are desirable, many will contend that 
better results will be obtained in due course, 
and that the proposed amalgamations are as 
likely to delay as to accelerate improvement 
and especially cheapening of supply. They 
maintain that in the interests of the development 
and expansion of the distribution side of the 
industry the identity of all efficient existing under- 
takings should be retained, but they agree that 
it is essential that all concerns should obtain their 
bulk supply at a uniform price if they are expected 
to sell at uniform tariffs. Furthermore, there is 
no lack of evidence that many of the individual 
organisations operate with an efficiency and 
economy which is not likely to obtain in such large 
organisations as are now visualised. In addition, 
the advantages which the purchaser enjoys by 
the closer personal touch which he is able to main- 
tain with a relatively small local supplier will be 
lost under a scheme which will inevitably be 
hemmed in with red-tape and methods of 
systematisation, which almost invariably cause 
delays in attention, and remove the personal 
consideration of individual cases. In view of such 
facts as these, we are not surprised to find that 
the burden of criticism of the new proposals 
far outweighs the approval of certain elements 
contained in them. 


The Forty Hours’ Week at Geneva. 


In making the forty hours’ week the chief 
subject for discussion at the conference which 
opened at Geneva last week, the International 
Labour Bureau no doubt believes that the general 
interest now taken in that reform has brought 





it nearer to realisation. During the past five years 
the Bureau has worked hard to procure easier 
conditions for the labouring community. A first 
attempt to secure international agreement for a 
general forty hours’ week as a means of alleviating 
unemployment failed completely. Governments 
and employers were alike opposed to a scheme 
that could only be taken into consideration after 
close inquiry into the changes it would entail in 
industrial organisation and production under 
different conditions of labour and living costs in 
all countries. In the absence of a common measure 
of comparison such an inquiry was futile. Failure 
to make headway on these broad lines led the 
Bureau to apply it to those industries which 
admittedly called for some reform in labour 
conditions. A vast international plan of public 
works for the relief of unemployment came 
naturally within the scope of the forty hours’ 
week. That scheme, which was to have given a 
start to the reform, failed to materialise, and while 
agreements in principle were signed for coal 
mining, iron and steel works and glass works, they 
were not confirmed by the Governments interested, 
so that the Bureau finds itself at the point from 
which it started five years ago. It still considers 
the agreements as valid, and the programme of 
the present conference provides for an addition 
of the chemical and textile industries to those 
already mentioned. A difficulty that has always 
hindered the Bureau from obtaining practical 
results is the refusal of Governments and employers 
to accept agreements for the forty hours’ week 
unless they are applied internationally. 

An impulsion is now given to the movement at 
Geneva by the French Popular Front Govern- 
ment carrying through its plan to apply the forty 
hours’ week in its totality. Monsieur Blum will 
go there on the 19th inst., ostensibly to unveil 
a@ monument to Albert Thomas, the reputed 
founder of the International Labour Bureau 
and its leader until the time of his death, and the 
French Premier will use his influence and his 
eloquence to bring the States and employers 
represented at the conference round to an accept- 
ance of a Socialist reform which he put into opera- 
tion without preliminary inquiry into its possible 
consequences. These consequences are now fairly 
well known. The French policy of the forty hours’ 
week is political and not economic. The Popular 
Front Government was bound to carry out the 
programme of its extremist supporters, who were 
impatient of delay, and the forty hours’ week 
was imposed regardless of a universal industrial 
protest. Monsieur Blum admitted that indus- 
trialists would pass through what he called a 
difficult period of readjustment. In surveying 
the results achieved it is not easy to disentangle 
the effect of the forty hours’ week from the effects 
of other social reforms, which are all moving in 
the same direction of inflated prices and costs. 
There is admittedly a falling off in the national 
production in consequence of the forty hours’* 
week and cost inflation, which is of itself a factor 
in reducing employment. In many industries 
the inflation has rendered the situation of pro- 
ducers so precarious that they are clamouring 
for more protection. Higher tariffs are regarded 
as inevitable at a time when the Government 
affirms that more active foreign exchanges are 
necessary for the country’s economic prosperity. 
This prosperity was to have been stimulated by 
higher wages on the plea that the more a man 
receives in wages the more money he will put 
into circulation for the benefit of himself and 
of trade and industry generally. But whilst 
the wage earner benefits immediately with 
each advance, the purchasing power of his 
wages declines owing. to the increase in prices 
necessitated to pay for the benefits he receives. 
Even now there is a demand for a further 
increase of wages in all the engineering and metal- 
working trades in the Lille area. This price inflation 
is a disturbing result of the Socialist experiment 
in France. The outstanding lesson of that experi- 
ment is that social reforms which do not maintain 
national production, when burdened with higher 
charges, must fail. 

The idea of the Popular Front Government 
that the lead it gave to the world with the forty 
hours’ week would be followed by the mass of 
workers in other countries might have been 
justified if it were possible to point to evidences 
of common interest between the men and their 
employers. Unfortunately, it was a revolutionary 
movement, as it was bound to be, and broke 
out in a class war on the part of the unions that 
left employers with no alternative but to stand 
on the defensive. In these circumstances, it is 
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difficult to see what Monsieur Blum and the C.G.T. 
delegates at Geneva will be able to do to strengthen 
the case for a general forty hours’ week. Monsieur 
Blum draws favourable conclusions from indica- 
tions that are not healthy signs of a sound economy. 
An apparent commercial activity upon which 
he lays so much stress is a consequence of the 
franc devaluation that gave a temporary boom 
to buying in a rising market. Foreign trade 
figures are inflated by the currency depreciation. 
The cost of living continues to advance. Until 
the social reforms are completed, and the situation 
is stabilised, it is impossible to recognise any factor 
pointing to the success of the forty hours’ week 
as applied in France. Public opinion is, in fact, 
disquieted at the inextricable difficulties and 
possible dangers of what is called the ‘‘ mysticism ”’ 
of the forty hours’ week which cannot fit in with 
all occupations or be beneficial to workers and 
employers alike. As anexample, in defending 
the Bill for a forty hours’ week in the shipping 
industry before the commission of the Chamber of 
Deputies. Monsieur Tasso, Under-Secretary of 





State for the Merchant Marine, announced that 
the additional burdens imposed on shipowners 
would have to be made good by the State. No 
industry wants to be at the precarious mercy of 
an unstable State finance. French employers do 
not condemn the forty hours’ week altogether. 
They condemn the theory, but recognise that there 
are circumstances under which it may be applicable 
in the common interest of men and employers, 
and they are trying to make the best of a reform 
which has been imposed on them by law. While, 
therefore, Monsieur Léon Blum and Monsieur 
Léon Jouhaux, general secretary of the C.G.T., 
will present the French experiment of the forty 
hours’ week as justifying its adoption inter- 
nationally, the French employers, being already 
involved in it, will have an interest in supporting 
the recommendation of the Bureau to extend its 
application to all foreign mining, metallurgical, 
chemical, and textile industries. As, however, 
it is understood that both Germany and Italy will 
be absent from the conference, there can obviously 
be no question of a fully international agreement. 








Literature. 


Maithew Boulton. By H. W. Dicxryson. 1936. 
University Press, Cambridge. Price 10s. 6d. net. 
IF you ask the average engineer who Boulton was, he 
replies, ““ Watt’s Partner.” True as that may be in 
fact, it is not the whole truth. Watt, as we remarked 
in a review of another biography by Mr. Dickinson, 
was not a practising engineer by instinct. His tastes 
were far more scientific than commercial. He was 
not of the kind of inventors who will expend all their 
energies and all the money of their friends in effecting 
the realisation of their ideas. He was readily dis- 
heartened and quickly lost interest in his works. 
Boulton, who is revealed to us in this volume as a 
man of colossal energy, not only kept Watt up to the 
mark, but imparted to him a little of his own vital 
foree. It may, we think, be said that he made Watt. 
In that sense he was more than Watt’s partner. In 
many respects he was the better half of the pair, and 
it is doing him less than justice to dismiss him as 
curtly as the husband of a famous authoress with a 

“* Oh, that, that’s Mrs. X.’s husband.” 

Smiles dealt fairly with Boulton, but until Mr. 
Dickinson examined the mass of relevant material 
that exists no one had even thought it worth while 
to write a full-dress biography of him. It is for that 
reason, perhaps, that his rightful position has been 
denied him, and we may hope that since this admirable 
book removes all cause for that neglect, Boulton will 
now be remembered as a man who, had he not been 
associated with one still more famous, would be 
honoured for himself alone. As we see him with the 
help of Mr. Dickinson’s pen he was a man of remark- 
able force of character and with such breadth of 
interests that the steam engine was, for several years, 
little more than an item in a mixed lot. 

It may entertain the reader if we briefly review 
his career as it is presented to us by our author. He 
was born into an age when the old order was changing 
and when industry was beginning to intrude upon the 
once unassailable position of agriculture in Great 
Britain. We may remark, in parenthesis, that Mr. 
Dickinson gives us in his first chapter a review of this 
period, which could only have been written by one 
who had saturated himself with its literature. 
Matthew’s father was a toy maker. In the eighteenth 
century “toy” did not mean a child’s plaything. 
‘“* Toys ” were the trifles that were as necessary to the 
man and woman of elegance in that period as lipsticks 
and fountain pens are tothem inthis. An old Birming- 
ham directory tells us that the toy makers were divided 
into several branches, some working in gold and silver 
on such things as trinkets, seals, snuff-boxes, toilet sets, 
and inkstands; some in tortoiseshell on goods of 
the same kind ; and some in steel and various metals, 
making corkscrews, buckles, watch chains, sugar 
knippers, &c. It was to the vastness of this business 
that Burke referred when he said of Birmingham that 
it was “the toy shop of Europe.” Boulton the elder 
was a rmoaker of steel “ toys ’’ and probably of buckles 
only. He was in a small way of business on the out- 
skirts of Birmingham at Snowhill, then “in close 
proximity to the open country.” Matthew was his 
fourth child and, to his own satisfaction, was born in 
1728—the number of cubic inches in a cubic foot! 
He, no doubt, left school at the age of fourteen and 
at once entered his father’s factory. There he seems 
to have made his mark by an invention before his 
indentures were completed. At twenty-one his 
father not only made him a partner, but practically 
handed the organisation of the business over to him. 
He was, Mr. Dickinson tells us, a ‘* good mixer,’’ with 
zood looks and a frank engaging manner. He married 
well, for his wives were the daughters of Luke 
Robinson, the ‘opulent mercer” of Lichfield. 


His first wife, Mary, died, to his great grief, 








a few years after her marriage, and in the 
same year as old Matthew. That was 1759, when 
young Matthew was only thirty-one years of age. A 
few years later he married Anne, his deceased wife’s 
sister, and thus came into a fortune—from his two 
wives—of nearly £30,000. Whether be would have 
been as great an industrialist as he became without 
this money no one can say. But judging from the 
lives of other men of the same kidney, we think it is 
fair to assume that he would in any case have fought 
his way to the summit. The fortune enabled him to 
purchase an estate at Soho—just outside Birmingham, 
where there was not only a good house, but a source 
of water power great enough for the driving of a large 
faetory. The tradition is that the odd name of 
** Soho ”’ was derived from an inn sign of a huntsman 
with the words ‘‘ So-Ho”’ issuing from his mouth. 
The fact that the older inhabitants of Birmingham 
always referred to the district as The Soho supports 
this derivation. Boulton’s ambition now was to be 
a mass producer of toys and hardware, and to be both 
manufacturer and merchant, and he took John 
Fothergill—who was familiar with merchanting and 
foreign business—into partnership. 

The new factory was opened apparently in 1762 
and not many years later the manufacture of steel 
jewellery was added to that of toys. Many of our 
readers will recall the bright steel chatelaines that 
hung in Victorian days from their mothers’ waists, 
and others will have seen in museums and curio shops 
examples of this once beautiful work. It remained 
in favour till the last quarter of the eighteenth 
century and then began to deteriorate in taste and 
quality. Several excellent examples are illustrated 
by Mr. Dickinson. Another industry which was 
developed at Soho was that of button making in 
various materials. But perhaps the most important, 
certainly the most widely known, of the Soho pro- 
ducts at this period was Sheffield plate, made by the 
process discovered by Thomas Boulsover, a Sheffield 
cutler. Work on it began in 1762 and for a quarter of 
a century Soho was the only place outside Sheffield 
where it was made. The trade must have run con- 
currently for many years with silver-plating, which 
Boulton took up as early as 1765. Before this he 
had undertaken the manufacture of ormolu, which he 
or Fothergill had seen in Paris. The word is derived 
from the French or moulu, that is, ground gold, for 
an amalgam of powdered gold and mercury was used 
to gild the brass ornamentations which characterise 
this product. By 1765 the partners had spent £4000 
on buildings and as they were already employing no 
less than 600 people further extensions became 
necessary. At this period the works had acquired such 
@ reputation not only for their industrial methods, but 
for their high artistic standards, that they were a 
show place for visitors. Indeed, visitors, many of 
great eminence, became as much a nuisance then as 
the autograph -hunter is now, and in 1802 a notice 
was posted in the works to stop it. The notice read : 
“The public were requested to observe that this 
manufactory cannot be shown in consequence of any 
application or recommendation whatever.” 

From what .we have already said, the reader will 
be able’ to gather an idea of the versatility and enter- 
prise of Boulton, and his “modernity ” as an employer. 
But we have only been able to skim Mr. Dickinson’s 
pages, and have left the greater part of the cream 
behind for those who turn to, and who, we assure 
them, will find delight in, the original. 

We come now to three chapters in which Watt’s 
name stands out on almost every page. The first of 
them opens with an excellent description of the causes 
which ultimately put Watt’s inventions in Boulton’s 
hands. One might almost say that they were for- 





tuitous, but when a man of the tenacity of 
purpose is in a case, fortune may direct but never 
control an issue. The history begins with the inade- 
quacy of the Hockley Brook to supply all the power 
that the enlarged Soho manufactory needed. Boulton 
began experimenting with a model Savery engine, 
with a view to pumping up water and allowing it to 
fall on a wheel, the recognised method at that time 
of obtaining rotative power. It was Roebuck- 
Watt’s patron—who mentioned the new engine to 
Boulton, and we must assume that he suggested to 
Watt that he should visit Soho, after his journey 
to London in August, 1769, to secure his famous 
patent. The meeting of the two great men was 
remarkable ; they took to each other at once, 
and Watt’s casual call lengthened into a_fort- 
night. Boulton was so impressed by Watt 
and his invention that he wanted to take 
the lion’s share in it; but Roebuck would offer 
him no more than a licence to make for three 
counties. This did not suit Boulton’s large views at 
all, and he wrote to Watt a delightful letter in which 
he speaks of having desired ‘‘ to settle a manufactory 
near to my own by the side of our canal, where I 
would erect all the conveniences necessary for the 
completion of the engines, and from which manu- 
factory we would serve all the world with engines of 
all sizes.” The italics are ours. ‘‘ It would not be 
worth my while,” he adds, ‘ to make for three counties 
only ; but I find it well worth my while to make for 
all the world.’ Thus the matter stood in 1772, when 
a serious trade depression overtook the country. 
Boulton weathered it, but Roebuck suffered by the 
failure of the Scottish banks, and the patent fell, 
so to speak, into Boulton’s hands. His first step was 
then to liberate Watt from his surveying business and 
settle him in Birmingham. That was effected in 
May, 1774, and on that date Soho and Watt became 
one, though the deed of partnership was not signed 
till more than a year later. It would take long and 
would cover much familiar ground were we to repeat 
the story of the engine from that time. Mr. Dickin- 
son tells it succinctly, never forgetting that he is 
writing a biography of Boulton and not of Watt, 
and introducing many evidences of the former’s 
other activities which were in no degree diminished 
by his interest in the steam engine. 

Amongst these interests, improvement of coinage 
was of the greatest national importance. It is diffi- 
cult for us now to appreciate the condition in which 
coinage stood, even as recently as the end of the 
eighteenth century. The Mint had not responded 
to the changes brought about by the rise of the 
factory system, and there was an actual and serious 
shortage of copper coins for the payment of wages and 
the transactions of small purchasers, whilst coins of 
higher denominations were forged, clipped, or bled. 
Even copper coins were counterfeited, and Boulton 
estimated that he received two-thirds of counterfeit 
halfpence for change at toll gates, &c. Moreover, 
shop-keepers and factory owners had found it neces- 
sary to issue ‘‘ tokens,’ because they were unable 
to procure a sufficient quantity of small money. As 
early as 1772 Boulton saw the evil and the cure. He 
proposed to lay down plant operated by steam 
engines for the striking of coinage in large quan- 
tities and devised gauges for assuring that it contained 
the value of metal prescribed by statute. He began 
experimenting with coining presses and selling coinage 
to private purchasers—notably John Wilkinson, of 
Bersham, who made his cylinders for him—and early 
in the ‘nineties had perfected machinery which would 
produce 26,000 crowns or 50,000 halfpennies in the 
hour. In 1798 he had eight machines in the Soho 
Mint, worked by eight “children,” and capable of 
striking 1200 tons of coins per annum. No national 
coinage was produced at Soho till June, 1797, when 
Boulton at length secured an order for 500 tons of 
copper coins of several denominations. It is inter- 
esting to note that Boulton desired to make the 
coins standards of length and weight, and, as everyone 
knows, the halfpenny is now exactly lin. in diameter. 
To such importance did the Soho Mint attain that 
between the years 1797 and 1808 no less than 3531 
tons of copper coins were struck. 

On August 17th, 1809, Boulton died, at the age of 
eighty-one, after a long illness which had confined 
him to his room for months at a time. For more than 
sixty of those years he had been active in the pursuit 
of industries profitable to his country, and in all of 
them he had shown a wisdom, an imagination, and 
an energy far surpassing those of ordinary men. Mr. 
Dickinson regards him as an entrepreneur in business, 
and that view possibly conforms with the general 
belief. But reading this volume we have been im- 
pressed by the fact that, although Boulton kept one 
eye on money-making, the other was always centred 
upon some ideal. In the days before Watt joined him, 
when he was still principally a ‘“‘ toy-maker,” or was 
making candlesticks in silver and Sheffield plate, 
steel jewellery, and ormolu, his continual aim was a 
high artistic standard. We imagine that he did not 
enjoy earning money if it was not earned by some- 
thing of which he could be justly proud. When his 
coining presses were not coining money, they were 
striking medals about the design of which he was 
artistically critical. Again, we have endeavoured 
to indicate that in devising the equipment for his 
famous mint he had before him not only the monetary 
profit of his firm, but the removal of a disgrace to his 
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country. He saw that the lack of coinage was 
responsible for the uttering of false money, and recog- 
nised that if there were a sufficiency of standardised 
regal money, counterfeiting, of the lower denomina- 
tion at least, would be an unprofitable pursuit. For 
all these things he deserves to be remembered by his 
countrymen, but not least for the skill, tact, and daring 
with which he handled the steam engine in its early 
days. The fact, it seems to us, is that we owe the 
engine as much to him as to its great inventor. Had 
he not come in when he did, had he not been a con- 
firmed believer both in Watt and his engine, it is not 
inconceivable that Watt, after the failure of Roebuck, 
would have spent the remainder of his days as a 
Scottish surveyor, and that his patent would have 
rusted away in neglect or been purloined by someone 


with greater energy than himself. And so we end as 
we began, that Boulton was much more than Watt’s 
partner. 

We must not conclude without thanking Mr. 
Dickinson for this book. He has shown in it, quite 
as much as in his other biographies, an aptitude for 
gleaning from masses of material just those things 
which are vital to the understanding of his heroes 
and their work, and of omitting the superfluous 
details with which a less astute biographer might 
overload his work. Thoroughness in the writing of 
biographies is more nearly attained by discreet 
omissions than by the uncritical inclusion of all 
matters. That is where our author shines, and why 
he writes biographies of technical people that the 





man in the street can read. 








Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


THE THEORY OF DIMENSIONS. 


Srr,—I have had my attention called to the letter from 
Mr. R. C. Porter in your issue of the 21st ult. 

I admire Mr. Porter’s courage! In my book, when 
quoting from his letters, I referred to him as ‘‘ Mr. Q.” 
Now he comes boldly forth into the open. 

Firstly, I must acknowledge Mr. Porter’s correction, 
namely, in quoting him (as Mr. ‘“‘Q’’) in my Book the 
words ‘“‘one foot per second’ should read ‘one foot 
per second per second.” This is often mistaken by 
the typist or compositor for an accidental repetition. 
It is better written—‘‘ one ft./sec. per second.”’ 

Mr. Porter takes me to task for stating that the chemical 
balance (or any “‘ pair of scales ’’) is a mass comparator. 
I cannot follow his objection. He appears to think that 
beam instruments of the type in question measure force. 
This is a common error. The instrument used to duplicate 
and re-duplicate the legal standard | lb. mass is a balance 
of the type in question (it is not a spring balance). The 
first duplication would perforce have to be carried out at 
the Office of Weights and Measures, for it is there that 
the reference standard is deposited, and it may not be 
borrowed, But any further duplication and re-duplica- 
tion may be carried out anywhere in the wide world. 
For example, the force exerted by gravity on any given 
mass in Spitzbergen is 1-005 times as great as in Para 
(that is to say, there is a difference of a half of 1 per cent. 
in the value of g). Yet if a high-class balance were to be 
used for the re-duplication of the standard pound or the 
standard gramme or kilogramme, in these places, the 
result of the operation would be exactly the same. But we 
need not go so far afield. The accuracy of a first-rate 
chemical balance is in the region of one in a million; 
that is to say, a balance with 100 grammes in each scale 
pan may be constructed to just turn with 0-1 milligramme. 
If the author were wrong in describing such a balance as 
@ mass comparator, and if its indications were a measure 
of force, the duplication of the legal standard of mass could 
only be effected in the one place, in the Office of Weights 
and Measures, for the value of g is not known to one in a 
million. I do not think that anywhere in the world it has 
been determined with an accuracy equal to one part in 
100,000. I should say even then that doubt exists as to 
the last decimal place. One part in 10,000 is more probable. 
And the chemical balance is typical of all balances of the 
beam type, including the steelyard and the modern weigh- 
bridge; they are all mass comparators of a greater or 
less degree of accuracy. 

When Mr. Porter refers to the fact that if the beam of 
the balance pointed north and south, the reading would 
be different to that if it were oriented east and west, owing 
to the variation in the strength of the gravitational field 
with latitude, I find it difficult to take him seriously. In 
the first place, he entirely ignores an important paragraph, 
§ 19, of my work, where this matter is discussed :— 

* The pair of scales, which, as we have seen, is really a 
mass comparator, is only exact by virtue of the fact that 
the force of gravity, i.e., the strength of a gravitational 
field for any small region or domain is sensibly constant.” 

Surely this entirely anticipates his objection. The mean 
rate of change in g as a function of latitude would require 
a chemical balance, sensitive not to one part in a million, 
but to one part in 20,000,000,000 (twenty thousand 
million) in order to detect the difference. Moreover, 
what bearing this has on whether or not the balance is a 
mass comparator I am quite unable to fathom. 

I will now pass to the expression given in my Chapter IV 
(page 26), to which Mr. Porter makes reference. The 
expression relates to centrifugal force. Where I give this 
I am not discussing the Perry system or the slug (or 
“Perry unit of,mass’’) at all; this comes in a later 
chapter. I am pointing out the importance of using 
absolute units, also the mistaken use of the symbol g 
when a numeric should by rights be used. For the 
purpose of illustration I consider the example well chosen. 
The expression in question is F=m v*/gr. I first pointed 
out that this should be written F=m v*/32-2r (F in both 
cases being centrifugal force in pounds), and that, by using 
absolute units (F=poundals), the expression becomes 
F=mv*/r, which I suggest is preferable. Mr. Porter 
challenges me with regard to the form F=mv*/gr. He 
says: “* But where did he get it from?” Well, I did not 
invent it. I met with it, and another equally questionable 





expression, energy=m v?/2g, in my student days in one 
or more of the text-books used at that time; in fact, 
both these expressions ring in my ear, having been 
drummed in, just as was that relating to free fall,— 
8=4g*; but whereas in both the former the g must be 
considered dimensionless, a mere number, in the latter 
g is correctly given as representing an acceleration and 
sis a function of gz. What Mr. Porter means when he says, 
“* dividing a mass by an acceleration is sheer rubbish,” as 
bearing on this expression, I do not understand, because 
in the expression m v*/g r I myself made the point that on 
dimensional grounds g cannot be an acceleration. Also 
why does Mr. Porter pick out m/g without the context ? 
In general terms a/b might be “‘ sheer rubbish,” whereas 
a x/b y might make perfectly good sense. In the passage 
quoted I was not discussing the Perry system at all. 

The final expression in which F is given in poundals 
(the British absolute unit of force) is precisely that given 
by Worthington in his “‘ Dynamics of Rotation,” page 112, 
namely, m v*/r. He also mentions that if m is in grammes 
and r in e.m., the force will be given in dynes, which, of 
course, is true, since the dyne is the absolute unit of force 
in the c.g.s. system. It will be observed that although in 
the preface to his fourth ‘edition Worthington makes 
mention of the Perry unit of mass, in the passage referred 
to he takes particular care not to use it. 

If we had to do only with the form “‘ Perry C,”. which 
conforms to the L.M.T. convention, it might be added that 
in this simple form of expression, if m be the mass in slugs, 
F will be given in pounds, the corresponding absolute unit 
of force in that system. I think this will demonstrate 
that the Perry unit of mass, or slug, was not under dis- 
cussion in the passage to which Mr. Porter makes reference. 

It would appear that as an expression representing centri- 

2 2 
fugal force, Mr. Porter prefers r=" to F=""— ; that 
is to say, he represents mass by W/g instead of by m: 
This, I assume, means that at the moment he is using what 
I have referred to in my book as the B variant of the 
Perry system, or “ Perry B,” in which, in accordance with 
Perry’s own definition, force is a fundamental unit and 
mass a derived unit. If this is his creed, he may be quite 
consistent when he expresses the derived mass in terms of 
the fundamentals force F, and L and T, the latter in the 
guise of acceleration. But what must the student think ? 
He is probably aware that a body moving uniformly in a 
circular path controlled by a string attached to a fixed 
point (the usual text-book example) exerts a tension on 
that string (as due to centrifugal force) which is dependent 
alone on the length of the string r, the linear velocity of 
2 
the body v, and its mass m. The form F="* gives 
these three factors at once in their correct relationship, 
whether the expression be interpreted in ft. Ib. sec. 
or c.g.s. absolute units; F being in poundals or dynes 
as the case may be. But unless he first rewrites the 
expression, inserting m in place of W/g, what a puzzle 


the expression F = ~= is. The student might well ask, 


What effect has g on the value of F? Clearly none’ 
because the value of F would be just the same in inter” 
stellar space, where the value of g is negligibly small. 
And then he might ask, What does this foree W repre- 
sent ? He may be making an astronomical computation. 
What will he think when he is told that W is the attrac- 
tion of gravity for a certain mass at some specified point 
on the surface of the earth where g is an acceleration whose 
value is 32-2? 

That I am not misinterpreting Mr. Porter is made quite 
clear from the expression he gives : 


L? 

eae ai wt 

Hit gout i Tae F 
T? 


Mr. Porter writes, the author says he has never seen a 
slug weight, and then he (Mr. Porter) proceeds to declare 
that he has “never seen a poundal mass.”+ He gives 





t+ What Mr. Porter means here it is impossible to imagine. 
The slug certainly is a mass. The poundal is a force. Perhaps 
a joke is intended. 
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the reference page 34. The completed sentence from which 
he quotes is: ‘‘ Parenthetically the author may say that 
he has never seen a slug ‘ weight’; that is to say, more 
exactly a metal block of mass approximately 32-2 lb. 
inscribed ‘ one slug.’” I am not responsible for the fact 
that the word weight as currently used has two different 
meanings, Although technically weight is a force due to 
gravity, the standard 1 lb. mass is described by law as a 
‘weight.’{ Commercially, also, the replicas of that 
standard are known as “ weights,” and most (even scien- 
tific) men when writing an order would bow to this con- 
vention and call for a “ box of standard weights.” Ihave 
never heard anyone refer to a box of standard masses, 
although that would, in the language of exact science, be 
the correct description. 

It will be observed that Mr. Porter quoted a part of a 
sentence only (cut off at a comma !) and has ignored the 
fact that the word “ weight,” in order to give point to 
what follows, was printed in italics and placed in inverted 
commas. No man could have done more than I did to 

Although the variant of the Perry system which I 
have described as ‘“‘ Perry C”’ conforming to the L, M, T 
convention, appears on the face of it to have as much right 
to a “place in the sun” as a system founded on the 
pound or the gramme, if the position is critically examined, 
one fact stands out. The force required to lift a standard 
unit of mass against gravity is, in human experience, 
always a popular and generally used measure of force. 
Thus in Great Britain the force required to lift a 1 lb. 
mass (against gravity) is the popular unit of force; it is 
overwhelmingly convenient. The fact that it varies a 
little in different parts of the globe is of no importance 
to the general public. They never suspected it till it was 
discovered by scientific methods. If a man had to supply 
a rope to carry a certain “‘ weight,” he did not worry about 
variations of g. The same applied also to the gramme, 
or rather the kilogramme. And these popular units 
likewise became the engineer’s units. Engineers in past 
times rarely had to worry about fractions of 1 per cent. 
If we were to place the slug on the same footing as the 
pound or the kilogramme, really on the same footing, is it 
not fair to assume that the attraction of gravity for the 
slug would in like manner become the popular unit, and, 
in turn, the engineer’s unit of force ? Surely that would 
be the inevitable result. Then the introduction of the 
slug would have entirely failed to achieve the result which 
Perry sought. The slug is only effective so long as it is 
not implemented, and the standard pound remains the 
real unit of mass; in other words, the slug is a fictitious 
unit of mass. It is of service only so long as it is so treated. 

Mr. Porter (on the subject of “ confused thinking *’) 
writes: ‘‘§40 on page 38 is beyond comment in this 
respect. It is sufficient to point out that work is the over- 
coming of a force and not the moving [the italics here are 
mine] of a mass, and the ‘ practical man’ is well aware of 
this.” Now the words used in the passage in question 
are: ‘‘ And the ‘ practical man’ (Perry’s conception of’ 
an engineer) would assuredly talk of energy and work 
performed in terms of slugs lifted, just as now he talks of 
lbs. lifted; all the ‘weights’ he handles are on this 
footing,” &c. &c. (the italics here are in the text). The 
verb to move is not used in any shape or form. The 
lifting of a mass is the performance of work against 
gravitational force, and is exactly and precisely what is 
done by a crane or other lifting appliance in the perform- 
ance of work. That is how it has come about that the 
engineer’s unit of force is expressed in terms of the attrac- 
tion of gravity for the unit mass. 

When in the next paragraph Mr. Porter writes: “‘ When 
dealing with questions of acceleration, four units are 
required, force, mass, length, and time,” I assume that 
he realises that the first of these, according to the L, M, T 
convention, is a derived unit. Or, assuming “ Perry B” as 
used by Mr. Porter, in which force is a fundamental, 


(=73) is a derived unit. With the sentence 


which follows I heartily agree, namely, that it is ‘* emi- 
ently desirable for them to be so related that unit force 
acting on unit mass produces unit acceleration.” This is 
a truism. It is always so when a system of absolute urits 
is adopted, for example, one dyne force acting on one 
gramme mass produces one unit acceleration (the unit of 





} I think that Mr. Porter has got into difficulties owing to one 
fundamental misconception. I quote him (Mr. “ Q ”) as having 
said in correspondence: “I should say that the body kept in 
London is defined by law to have a weight 1 Ib. weighed in 
vacuo, ahd that this is the unit of force.” This is clearly a mis- 
conception. In order to be non-committal, let us refer to the 
“body kept in London ” as a “‘ block of metal.” Perry, whose 
system Mr. Porter is defending, defined a force of 1 Ib. as the 
weight of that “ block of metal ”’ at London. He had to so 
define his unit of force because the weight of that ‘“ block of 
metal ’’ in most other parts of the world is different. The con- 
fusion is caused by the two distinct meanings attached to the 
word “ weight.” Perry uses the word as above, in the sense of 
a force due to gravity acting on the “ block of metal,” which 
force depends upon the value of g where the “ block of metal ”’ 
is situated, so he has to say “‘ at London.’ The definition of 
the “block of metal” quoted from Halsbury’s “The Laws 
of England,” Vol. 28, page 463, reads: ‘‘ The Imperial Standard 
pound for the United Kingdom is the only unit or standard of 
weight and of having reference to weight, from which 
all other weights and all measures having reference to weight 
are ascertained.” 

Here it is clear that the word “ weight ’’ is used in the popular 
sense, namely, as synonymous with mass, and it is the mis- 
reading this definition that has landed Mr. Porter in difficulties. 
As a legal standard the property which is in question concern- 
ing the ‘* block of metal ” cannot be one that varies from place 
to place, and this fact is decisive as determining the meaning 
of the words weight and weights used by the legal gentlemen 
who framed the clause quoted. In scientific language, the 
Imperial Standard pound for the United Kingdom is the only 
unit or standard of mass, &c. This is ptirwe recognised ; it 
applies equally to_the kilogramme. 
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acceleration being 1 centimetre per second per second.) 
Or one poundal force acting on one pound mass produces 
an acceleration= lft. per second per second. 

I think Mr. Porter would have shown greater wisdom if, 
in the wording of his final paragraph he had exercised a 
little more restraint. Considering that the poundal and 
the dyne as units of force are on a precisely equal footing, 
the one based on the fundamental units, foot-pound- 
second, and the other on the units c.g.s., the exaggerated 
expressions directed against the poundal are directed 
equally against the dyne. That Mr. Porter should have 
allowed himself to use such expressions as “ that abortion 
the poundal’”’ and “that the devil personally assisted at 
its introduction into the world” is, I think, deplorable. 

F. W. LANCHESTER. 

May 24th. 





THE INFLUENCE OF LOAD FACTOR ON 
POWER STATIONS. 


Siz,—In your issue of May 28th there was an interesting 
article by Mr. R. H. Parsons, in which he endeavoured to 
evaluate the effect of variation of load factor on the 
efficiency of power stations. For the purpose of the article 
load factor is defined as the ratio of the average load to the 
peak load of a station for the year. The conclusion reached 
is that the efficiency can only be affected by about 1-3 per 
cent. between best and worst conditions. 

An inspection of the characteristic equations for the 
station efficiency shows some startling variations. The 
fixed constant varies from +77-141 to —35-066. Con- 
stant of K, the output, varies from + 0-2308 to — 0- 1557, 
and the constant of L, the load factor, varies from + 0-7399 
to —0-4029. This suggests that there is some factor which 
has not been accounted for. 

The load factor as defined in the article is what might 
be termed the station load factor. The success of the power 
station engineer in dealing with the varying load of the 
station by the operation of the plant so that only just 
sufficient plant for the load is running is reflected in the 
conelusion that the load factor has little effect. This is 
merely another way of stating what is well known, that 
the power station engineers are competent. 

There is, however, another definition of load factor, 
which, to be distinguished from the station load factor, 
can be termed the plant load factor. This is the ratio of 
the total units generated to the total units which would 
have been generated by the turbines if-during the turbine 
running time the turbine was kept at the maximum lead. 
This definition of load factor was in use years ago at the 
Bow power station of the Charing Cross Electric Supply 
Company, Ltd. If the maximum load on a turbine is 
taken as the most economical leading, then a 100 per cent. 
plant load factor will give the highest possible efficiency for 
that turbine. This will also apply to the boiler plant. If 
a power station is so operated that, despite the station 
load factor varying from one month to the next month 
from, say, 25 per cent. to 50 per cent., the plant load factor 
is kept at 100 per cent., then there will be little difference in 
the station efficiency figure for the different months. This 
has been confirmed on a smaller scale by the fact that the 
analysis of boiler-house efficiency figures for different 
shifts have shown that the shift engineers who kept the 
plant load factor nearest 100 per cent. tended to produce 
the most efficient results. It is therefore suggested that 
in place of the load factor as taken in the article, the plant 
load factor of the turbines is used and the characteristic 
equations of the power stations recalculated. This will 
probably cause the wide discrepancies in the constants to be 
eliminated and enable a more satisfactory series of equa- 
tions to be developed. That is, the three constants to be of 
uniformly positive ornegative sign ineach equation with the 
variation in the numerical values being traceable to the 
varying steam conditions and inherent efficiency ratios of 
the plant installed. A. Greorce Foraan. 

Blackheath, 8.E.3, June 3rd. 





A Gear Generating Machine for Circular 
Racks. 


E were recently shown at the works of the Power 
Plant Company, Ltd., West Drayton, Middlesex, an 
interesting new design of gear generating machine, the 
construction of which was being completed to the order 
of Vickers-Armstrongs, Ltd., of Barrow. It is understood 
that a second machine of the same type is on order for 
Harland and Wolff. The machine has been developed 
for the purpose of generating the circular racks used for 
revolving naval gun turrets, although it may be equally 
well used for a variety of gears with external or internal 
teeth.. When used for cutting internal teeth, the capacity 
of the machine is for work 7ft. 6in. internal diameter or 
less, while for external teeth, owing to the necessity of 
moving the cutter to the outside of the work, the maxi- 
mum diameter of work which can be received is reduced 
to 6ft. In each case the maximum face width which can 
be accommodated is 10in., and the maximum pitch 
2 diametral pitch. The machine is arranged for vertical 
cutting and the work is mounted on a horizontal revolving 
table, the cutter reciprocating in a vertical plane. The 
machine, as shown, is capable of generating gears with 
straight spur teeth only, but can be adapted to cut single 
or double helical gears by the addition of a spiral guide 
to the cutting head, in the case of single helical gears, 
and double cutting heads with spiral guides in the case of 
double helical gears. It will be recalled that we described, 
in our issue for June 19th, 1931, a high-speed gear generat- 
ing machine produced by the Power Plant Company. 
The design of the present machine is in many respects 
similar to that of the machine previously described, and the 
equipment for cutting single or double helical gears would 
be similar to the arrangement used on that machine. 
Whatever the form of gear to be machined, any number of 
teeth can be cut up to the capacity of the machine, 
using appropriate change wheels; with the wheels 
supplied the number of teeth may be anything up to 100, 
while any number of teeth between 100 and 600 may be 
cut, except prime numbers and multiples of prime 
numbers. 

The principle of operation of the machine is the well- 
known gear-shaping process in which the cutter is in the 
form of a pinion, and is rotated slowly with the work, 
the cutter and work revolving at the same relative 
as they would have if the work consisted of the finished 
toothed wheel. The cutter reciprocates across the face 
of the work, cutting on the down stroke and being relieved 
on the up or idle stroke. Initially the machine is set 
so that the cutter is just clear of the blank, and a con- 
tinuous feed is applied as the cutter and work rotate. 
The amount of feed is governed by the class of material 
to be cut, but in general the full depth of cut is not 
reached in one revolution of the work. The cutter is 
brought into contact with the work and fed in to a 
certain depth, cutter and work rotating in correct 
relation for one complete revolution. Further depth feed 
is then given and the process repeated until the correct 
tooth depth is attained, when a final rotation of the work 
completes the cutting. The number of revolutions of the 
work depends on the pitch of the gear being cut and the 
rate of feed employed. 

Front and rear views of the machine are reproduced 
above, and the general arrangement and detailed 
drawings are shown in our Supplement. 

The work is mounted on a large circular horizontal 
table or face plate and the cutter head is supported by a 
bridge which spans the table and allows the cutter to 
reach approximately the centre line of the table, so that 
pinions may be cut on the same machine if desired. The 
machine base is rigidly constructed, and consists of two 
portions, the portion at the rear being the base proper, 


and the front portion or table housing, which bolts up to | p 


the rear portion. The bridge, which supports the cutter 
saddle and straddles the work table when engaged on 
small diameter work, is mounted on three slides on the 
machine base, so that the cutter head and saddle may be 





moved to suit the diameter of the gear to be generated. 
It is noteworthy that the centre slide provides the guide 
for the bridge, while the outer slides afford support only, 
lateral adjustment being provided on the centre slide. 
The motion of traversing the bridge, together with the 
saddle and cutter head, is effected by power, by means of 
a 4 H.P. auxiliary electric motor. This movement is 
used in setting up the machine only, subsequent adjust- 
ment and feed motion being effected on the cutter saddle, 
the bridge being clamped in the required position. The 
saddle, which supports the cutter head and its associated 
mechanism, is mounted on V-slides on the upper part of 
the bridge. The movement of the saddle is controlled 
by a graduated hand wheel, through gearir ” 

The reciprocating cutter head derives its motion from 
a crank driven through shafts and gears, interconnected 
with the drive for the revolving table, through the gear- 
box. The crank, which is of the sliding block type, and 
is adjustable for length of stroke, is counterbalanced by 
a pair of weights moving in dashpots, which are con- 
nected to it by the links shown at the top of the views above. 
The cutter head may be moved to any desired position 
relative to the work, in a vertical direction, by means of 
a screw passing longitudinally through the carriage. It 
is then held by clamping bolts. 

We described im our previous article the method of 
giving relief to the cutter on the idle stroke. The method 
employed in this machine is very similar in action. A 
vertical splined shaft is driven from the shaft which governs 
the reciprocating movement of the cutting head. On this 
splined shaft is mounted a cam, which slides up or down, 
in accordance with the position of the head. The cam 
rotates once during each cycle; that is, one complete 
cutting and return stroke. By means of a pair of rollers, 
working on either side of the cam, a small horizontal 
movement is given to a block, which is free to move in a 
horizontal direction only, as it is constrained by a p.n 
passing through it. A diagonally disposed sliding piece 
is tongued on to a block which supports the cutter t. 
The first block engages with the sliding piece and gives 
the second block, with its shaft and cutter, a slight relief 
motion. It will be realised that the relief motion will have 
to be in opposite directions, according as to whether the 
gear to be machined has external or internal teeth. This 
change is effected by reversing the throw of the crank 
which drives the cutter head, the effect of which is to alter 
the phase of the relief mechanism by 180 deg. 

The work table is driven from the main gear-box by 
means of shafts and a worm final drive, two worms, each 
driven from the same shafting, being employed to mesh 
with a large worm wheel on the underside of the table. 
By means of the adjustments provided, all backlash may 
be taken up between the two worms, as one of these worms 
is used to transmit the drive and the othér adjusted to 
trail. This adjustment, together with the generous pro- 
portions of the table and its method of support, described 
below, enables, it is claimed, heavy cuts to be taken 
without vibration. The accuracy of the angular movement 
of the table depends on the accuracy with which the large 
worm wheel is cut. In order to eliminate errors in the 
cutting of these teeth, the large wheel, together with the 
cutter indexing wheels, are split, so that they could be 
subjected to a correction process when they were 
originally machined. 

An interesting feature of the machine is the method 
used to support the weight of the revolving work table 
and the weight of the work which is mounted on it. The 
table and table housing have horizontal and conical 
mating surfaces and an annular groove is cut on the 
horizontal portion. Oil from pressure lubricating oil 
ump is fed to this groove by suitably drilled passages 
in the table housing and may only escape by flowing 
between the table and its housing, whence it passes to a 
sump which is used for lubricating the worm gears, and 
other parts of the machine. This oil under pressure 
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therefore fulfils the double function of lubricating the 
bearing surfaces and floating the table and work. A 
small auxiliary electric motor is used for driving the oil 
pump and a suds pump through a series of reduction gears. 
The suds pump is mounted inside the base casting and is 
driven through a single reduction train. The gear type 
oil pump is driven at a reduced speed after the drive has 
passed through the next speed reduction train. Oil is 
drawn from the sump and passed through a filter, and 
thence to the table housing. A pressure gauge is fitted 
which gives a measure of the load on the table. Forced 
lubrication to the rest of the machine is not provided ; 
a gravity feed system, which is not shown in the engrav- 
ings, is used. 

The power for the machine, supplied by a 7} H.P. 
electric motor which runs at about 1000 r.p.m., is trans- 
mitted to the four-speed gear-box through a reduction 
gear, reducing the speed to about 670 r.p.m. Drawings 
of the gear-box are shown in the Supplement. All gears 
are of the double helical type and in constant mesh, the 
changes in ratio being obtained by means of sliding dogs. 
The drive to the reciprocating motion of the cutter head 
and the tool relief mechanism is taken from the output 
shaft of the gear-box, through a single reduction gear 
train, giving speeds of 91, 65, 48, and 32 strokes per 
minute of the cutter. The drives to the indexing mechan- 
ism and to the worms which drive the table are taken from 
the gear-box, through bevels and shafting to a fiddle 
plate, on which are mounted change wheels for varying 





the feed, and from there to a two-speed gear-box, giving 
two rates of feed per stroke without the need for changing 
the pick-off gears for feed variation. Using four com- 
binations of pick-off gears, a series of eight feeds, ranging 
from 0-012in. to 0-063in. per stroke, is obtainable. 

A constant relative speed between the work table and 
the revolving cutter must be maintained in order to generate 
the correct number of teeth. The power drive to the 
table and indexing mechanism is therefore taken from 
the four-speed gear-box, through bevel gears and shaft- 
ing, to the indexing mechanism, which consists of a worm 
and worm wheel driving the cutter spindle. The drive is 
also taken to a fiddle plate at the back of the machine, on 
which are mounted the change wheel combinations 
required to produce the correct number of teeth at the 
correct pitch. The work table is driven through these 
gears. In order to obtain an adjustment for the indexing 
mechanism, for use when picking up the cut on a semi- 
finished piece of work, a hand wheel is provided which 
will revolve the cutter spindle through a small angle relative 
to the work table. This movement may be required 
also if the work or cutter is disturbed for any reason 
during the generating process. The wheel is provided 
with a large number of serrations on its periphery, which 
enable a fine adjustment to be made. 

An auxiliary 44 H.P. motor is provided for giving a quick 
motion to the main saddle. This motor is also used to 
provide a quick rotation movement to the work 
table for setting up the gear blanks. 








Automatic Bar Machine. 


> 


E have recently obtained particulars of an interesting 

automatic bar machine, manufactured by the Budd- 
Ranney Engineering Company, of Columbus, Ohio, 
for whom Gaston E. Marbaix, Ltd., Humglas House, 22, 
Carlisle-place, London, 8.W.1, are agents in this country. 
The machine is of the single-purpose type, and is par- 
ticularly adapted for the making of semi-finished nut 
blanks from hexagon bar stock, although parts on which 


by them through pairs of gears. These shafts in turn 
gear with a pair of worm shafts, the speeds of rotation 
of which can be controlled by changing the sizes of spur 
wheels in addition to the changes of speed which can be 
effected in the motor drive, as explained above. Each 
worm shaft drives its worm wheel, on the shaft of which 
are mounted the cams which control the travel of the 
drill spindle and side cutting tools and the opening 








Fic. 1—-TWo- SPINDLE AUTOMATIC BAR MACHINE 


the required operations include only drilling, counter- 
boring, forming, and parting off can also be made. 

The machines are built in four sizes, to take a maximum 
size of bar of fin., 1}in., 2;in., and 3}in. across the flats, 
in the case of hexagon bar, or lin., 1 4in., 2}in., and 3}in. 
diameter in the case of round bar. The three smaller 
sizes are of the two-spindle type, of which our engraving, 
Fig. 1, shows a general view, and are essentially two 
machines in one, which, for economy of floor space, are 
built on a single bed casting and driven from one motor 
mounted over the machine. Either side can be operated 
independently, and one spindle can be used for making 
one size of nut and the other used for a different size, 
each running at the proper speed for the size of nut 
being made. The largest size of machine is of the single- 
spindle type. All sizes are built with stock support for 
20ft. bars, but the two smaller sizes can be supplied with 
stock supports for 30ft. bars; where floor space permits 
the use of longer bars gives an economy by reducing the 
amount of end waste of material. 

The two spindles are chain driven from the motor, 
through clutches and side shafts. From each of the side 
shafts the drill spindle is driven, also by chain, and in 
the same direction of rotation as the side shafts. The 
chuck spindles are driven through pairs of spur gears 
and in the opposite direction of rotation. This method 
of differential spindle and drill speeds enables the bar to 
be rotated at the correct speed for the side cutting tools, 
and at the same time enables the drilling speed to be 
maintained at an efficient figure, as the effective drilling 
speed is the sum of the stock rotation speed and the speed 
of the drill spindle. The cutting speeds can be altered 
by changing the sprockets on the motor driving chain 
assembly, and the chain tension is maintained by raising 
or lowering the motor. 

The cams are operated from the side shafts through a 








pair of shafts parallel with the side shafts and driven 








and closing of the chuck; the cams and worm wheels 
can seen in the engravings, Figs. 1 and 4, below the 
bed casting of the machine. Each cam wheel has two 
sets of cams cut on it, one on each face, one side controlling 
the travel of the drill spindle, and other the operation 
of the chuck and feeding of the bar stock. 





The chuck is of the conventional draw-back spring 
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jaw type with interchangeable jaws for various sizes 
and shapes of bar stock, but the method of operating 
it is peculiar to these machines. As shown in Fig. 2, 
instead of drawing the chuck back by a wedging cam 
action, it is pulled back by the centrifugal force exerted 
by rotating weights operating through levers pivoted 
in the chuck driving gear. In order to open the chuck 
so that the bar stock may be fed forward the rotating 
weights are drawn inward towards the chuck spindle by 
levers operated by the main cam. It is claimed that this 
chuck construction enables bar stocks to be handled in 
sizes varying widely from nominal dimensions, since, 
if the stock is smaller or larger than nominal size, the 
weights take up a corresponding position and the grip 
of the chuck remains secure. The hexagon opening in 
the end of the feed finger registers with the opening through 
the chuck jaws, so that, when renewing bars, once the 
bar is passed through the feed finger, it passes through 
to the chuck opening without fouling its corners. Carried 
inside the feed tube is a smaller tube which serves the 
purpose of expanding the feed finger opening so that a 
new bar of stock may be passed through it without the 
employment of force. When the bar is in its correct 
position, the mechanism releases the feed finger so that it 
grips the stock. 

It is claimed that the advantage of this machine for 











FiG. 3—VIEW SHOWING TOOL PLATENS 


its particular work is gained by the use of a special design 
for the parting tools used for severing the finished nut 
blanks from the bar. By the use of these tools the amount 
of stock required for a given number of nuts is reduced, 
since the amount of material wasted in the parting-off 
operation is governed by the width of the parting-off 
tool. The width of the parting tools for the four sizes 
of machine are 0-077in., 0-088in., 0-115in., and 0-140in., 
respectively. The chip is not taken out in a single cut 
equal to the width of the tool, as a roughing and finishing 
tool are employed as shown in Fig. 5. The roughing 
tool is of a special form to shape the chamfer at the top 
of the nut blank, and the finishing tool takes a light chip 
from the sides of the cut made by the roughing tool. The 
manufacturers state that this tooling arrangement 
permits efficient parting off, without the generation of 
excessive heat, since the rotation of the bar is at a moderate 
speed and not governed by the drilling speed, and since 
heat dissipation is facilitated by allowing coolant to be 
applied to the cutting edges of the tools directly in the 
cut. A saving of from 6 to 12 per cent. in material is 
claimed, according to the size of nut and machine, con- 
sequent upon the use of narrow parting-off tools. 

Each drill is guided concentrically with the nut blank 
by means of a drill bushing, which at the same time 
functions as a counterbore for the bottom face of the 
nut blank being made. The travel of the drill spindle 
is effected by the main cam, described above, which 
moves a crank arm and linkage to a rack and pinion. 
Coarse adjustment for the amount of drill travel is made 
by connecting the operating linkage to one of three holes 
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in the crank arm, and fine adjustment is made by chang- 
ing the position of the linkage relatively to the drill arm, 
by means of a clamping ring and a worm and worm gear. 

In order to facilitate starting of the tap in the tapping 
operation on nuts, it is usual for the bottom of the nut 
blank to be counterbored, and provision for this operation 
is made on these machines as follows :—Mounted below 
the drill spindle and to one side of it there is a shaft. 
with a rack cut in its underside, which is free to move 
in a longitudinal direction only. A segment gear is 
mounted on the arm which operates the drill travel, 


and this segment meshes with a pinion which carries a 





tool, are connected as shown in Fig. 5 in such a way that 
as one is moved the other follows its motion in the same 
direction. The movements of the tool arms for the 
required operations are effected by a linkage connected 
to the horizontal shaft outside the bed of the machine 
which is given a partial rotation for each revolution of 
the main cam by a mitre gear on the shaft actuating the 
drill travel. Proper sequence of travel of the tools and 
the drill is controlled by the main cam and cannot be 
altered by the operator. 

A 1 H.P. motor is used for operating the coolant pump, 
which is directly connected to it. The pump is mounted 
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Fic. 4—DRILL- HEAD MECHANISM 


stud which serves as a crank pin for a link connecting with 
a pinion shaft and the rack referred to above. This rack 
carries @ member with a hole in it, which serves as a 
drilling bush as well as a counterbore bush, as it has 
at one end cutting lips to produce a 60 deg. counterbore. 
Passages deliver coolant directly into the drill flutes and 
counterbore. This arrangement operates in such a way 
that, as the drill spindle is moved towards the chuck 
gripping the bar end, the counterbore is moved so as to 
bring its cutting end into contact with the bar a little 
behind the drill lips and to travel practically with the 
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in a sump at one end of the coolant tank in which the 
machine stands, and the motor is electrically cross con- 
nected with the main driving motor, so that it starts 
simultaneously with the cutting operations. The machine 
is constructed with ball bearings wherever possible, 
and it is thus possible to use soluble oil as a coolant, which 
is preferable on account of its heat-conducting properties. 
The flow of coolant is conducted through passages in the 
tool arms and counterbore carriers, and is thence forced 
directly on to the cutting edges of the tools. As the nuts 
are completed, they fall down a grid together with the 











Fic. 5—-TOOL-BOXES AND LINKAGE 


drill far enough to make the required counterbore in the 
bottom of the nut blank. The counterbore is then with- 
drawn quickly to allow clearance for the drill chips 
to a position where it remains until the drill is withdrawn 
and until the next cycle of operations commences. 

The side cutting tools are mounted in hinged tool 
platens, as shown in the engraving, Fig. 3, one of which 
is shown in the vertical position and the other completely 
inverted. The ends of the roughing and finishing tools 
are shown at the left of the vertical platen, as are also 
the undersides of the pivoted tool arms. The two arms, 
one carrying the roughing tool, the other the finishing 





swarf, the swarf passing through the grid to the coolant 
tank and the nuts to a pan below and outside the machine. 
The coolant tanks in which the machines stand are stated 
to be of such a capacity that there is time for chips to 
settle before the return coolant reaches the pump; in 
addition, screens are provided which prevent swarf from 
reaching the pump. 

The stock supports are of special construction. Each 
bar passes through a section of tubing mounted on ball 
bearings in the support proper, which ensures that the 
stock is protected from bruising on the corners; this is 
particularly valuable when 30ft. long bars are used. 








Producer Gas for Road Vehicles. 
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A® mentioned in a Journal note last week, a demon- 
tA. stration of the use of producer gas for road vehicles 
took place outside the House of Commons on May 27th 
last. Both the vehicles on view were shown by High 
Speed Gas (Great Britain), Ltd. 

The purpose of the demonstration was to show that, 
given a properly designed plant for the purpose, it was 
possible to run an ordi motor vehicle on solid fuel, 
such as charcoal, anthracite, low and high-temperature 
coke, peat charcoal, or pitch coke. 

As a matter of public importance, additional to, yet 
distinct from, any economical advantages in fuel saving, 
the demonstration was intended for members of Parlia- 
ment who might be interested in a means whereby, in 
case of war, a shortage of petroleum fuels for road transport 
purposes could be mitigated and, at the same time, a 
market found for the coal available in the distressed areas. 

It is interesting to note that, were some 10 per cent. of 
the commercial vehicles now running on petroleum 
products to be changed over to coal products, the coal 





required to meet this demand would amount to some 
34 million tons annually, if used in the raw state, or, if 
coked, nearly 5 million tons, yielding the necessary coke 
and, in addition, say, 50 million gallons of oil. 

One ton of coal or coke is equivalent for road use to 
160 gallons of petrol, the relative retail costs being £2 10s. 
and £10. If it were necessary to tax home-produced 
fuel for road transport in a manner equivalent to the 
present tax of 8d. per gallon on imported fuel, the amount 
of the tax would be £5 10s. per ton. Even with this tax 
there would still remain an economy of 20 per cent. on 
running cost. 

Of the two units demonstrated, one was a model 
G.F.176 32-seater omnibus chassis equipped with an 
A.E.C. “ Regal ’’ petrol engine, modified by the Associated 
Equipment Company, Ltd. The cylinder volumes have 
been increased from 7:4 to 8-1 litres by boring out.. 
Compression has been. raised, sparking plug apertures 
modified, and induction system made rather more liberal. 
Otherwise the engine is standard. In the case of this 





vehicle the producer is placed at the rear and the tuyere 
cooling is independent of the engine circulation system. 
The plant, which takes up the equivalent of two seats, is 
to be bulkheaded off in the body quite inconspicuously. 

The other vehicle was a Gilford (H.S.G.):3-tonner com- 
mercial vehicle, driven by a six-cylinder engine developing 
60 B.H.P. at 2400 r.p.m. on gas, and designed and built 
throughout as a complete gas vehicle. As shown in the 
illustration, Fig. 2, the producer installation has been 
very neatly carried out underneath a dummy bonnet in 
front of the driver’s cab and to the right of the radiator. 
The vehicle is of the “forward control” type and its 
appearance comes up to that of the orthodox standard 
vehicle in every respect. . 

Although this and other types and sizes have been built 
as units, or in limited numbers only, thus far the firm has 
not as yet embarked on extensive production of any 
particular model. At the same time, the determination 
to build the entire vehicle as a considered unit has led to 
different types of installations to suit various require- 
ments, Fig. 3 illustrates the latest installation. 


Gas PRropuctTion. 

The gas producing installation is naturally the portion 
of the vehicle of most interest, and a somewhat unorthodox 
and novel theory underlies the “* H.8.G.” producer design. 

It is usual to pass air comparatively slowly through a 
mass of burning fuel. The excess of fuel over air results 
in the generation of carbon monoxide, which is a com- 
bustible gas. If, in addition, a certain quantity of water 
or steam is introduced this will react with hot carbon to 
produce still more carbon monoxide, together with some 
hydrogen. 

The conventional form of producer consists of a grate 
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Fic. 1—-THE H.S.G. GAS PRODUCER 


over which a large quantity of fuel is stacked and through 
which the air is drawn by the suction exerted by an internal 
combustion engine when running. 

The air passing the fire-bars produces as the first product 
of combustion carbon dioxide with considerable evolution 
of heat. Carbon dioxide is not merely incombustible, but 
also a powerful deterrent to any combustion, It is there- 
fore worse than useless in an engine and the efficiency of a 
producer is usually measured by the percentage of dioxide 
emerging thereform. 

The second stage of gas making is thus the really impor- 
tant one, for in this, given shortage of air and sufficiency 
of fuel heated by the primary combustion, carbon dioxide 
is ‘‘ reduced "’ with hot carbon to carbon monoxide, The 
extent to which this reduction is completed depends 
mainly on temperature, as does the rate at which it is so 
reduced. 

It is then usual to seek to absorb what residual sensible 
heat remains in the fuel as far as possible, in the inter- 
action between hot carbon and steam. 

It is usual to provide a grate area wide enough to cause 
the air to spread over a large surface of fuel and to keep 
combustion slow enough to avoid using more than a 
minimum of air. 

For use on vehicles this system of large grate areas has 
certain disadvantages. Firstly, the producer must be 
lined with a refractory material, greatly increasing its 
weight. Secondly, change in the rate of gas production 
is relatively slow, which limits “‘flexibility.’’ Thirdly, 
when the engine is throttled or running slowly the tem- 
perature of the fire tends to fall below that requisite for 
good gas making. 

Tue “H.8.G.” Propucer. 


In the “ High Speed Gas Producer,” the grate has been 
abolished altogether, and replaced by a tuyere, which is 
illustrated in Fig. 5, and which forms the only entry for 
air in the whole producer, Fig. 1 illustrates the producer 
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itself, and shows the position of this tuyere. It will be 
seen that no special shape of combustion chamber is 
required, nor is any fire-brick lining used. The unit need 
be no more than a cylindrical unlined hopper containing 
the fuel, 

The shape and size of the tuyere are such that air enters 
at a phenomenally high speed, even at low demands, thus 
ensuring rapid combustion at very high temperatures in 
a very small area where the air impinges on the fuel. 


is admitted at the tip of the air blast to the very “ focus ”’ 
of the combustion space at its hottest point. 

The amount can be ted the driver, and is 
controlled still further by a link to the accelerator pedal. 
So long as there is sufficient flow, considerable excess has 
no ill effects. 

The explosive ebullition of the minute drops of liquid 
water causes the resultant steam to fly outwards to the 
edge of the air stream, and so to enclose the fire rather 














but collect in ever-increasing quantities on the fire-bars, 
to the exclusion of air and the final destruction of good 
gas-making, even where rocking fire-bars are used. This 
very seriously limits the use of such plants on the cheaper 
fuels and for extended runs. 

In the case of the H.8.G. producer the clinker is formed, 
plaque on plaque, in layers, in one place only, with the 
result that it can be lowered away from the fire con- 
tinuously or periodically without the air inlet ever becom- 




















FIG. 2—THREE-TON GAS DRIVEN 


The result is a concentrated flame of the “ tulip ’’ form, 
well known in welding. 

All the desired chemical reactions take place in the 
minimum of time and of space. In the core of the “ tulip ” 
is the hottest part where the primary CO, reaction takes 
place. Around it, and in measure absorbing its heat, is 
the reduction. CO zone, and beyond this again, still further 
lowering the temperature and acting as a final cooling 








LORRY Fic. 


than pass through it. Any excess of liquid falls by 
gravity to the bottom of the producer; any excess of 
vapour unconverted to gas surrounds the fire or fills the 
producer above the fire, recondensing in its cooler 
portions. 

In this simple fashion, by using the natural repulsions, 
physical states, influence of gravity, and flow of gases, 
the core of the fire is maintained at the highest of possible 
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shroud, is the zone of interaction between hot carbon and 
water. : 

All the above reactions proceed at considerable tem- 
peratures, and without some further control the tendency 
of such a fire would be to spread so that the producer 
could not run long without overtaxing the producer walls. 
The crux of the H.S.G. design lies in the method by which 
the water is used in order to confine the fire and therefore 






CIRCUIT FROM PRODUCER TO ENGINE 





the chemical reactions thus far described. An excess of 


Load Air Valve 





Final Cleaner 


temperatures, while its exterior is suitably cooled. The 
water, whatever its state, has also something of the con- 
fining effect of the surrounding sea on the oxy-acetylene 
flame in the hands of a diver. 

The effect of excess of water thus applied is therefore 
the very opposite of that in a conventional producer. 
It actually enhances temperatures and improves gas 
quality, instead of lowering temperatures and debasing 





3—LATEST DESIGN OF CHASSIS 


ing impeded or the fire distorted. Moreover, the accumu- 
lation of slag can be removed without emptying the 
producer of its fuel. 

A special air-tight ash-withdrawing arrangement (Fig. 1) 
is provided, consisting of a platform which can be lowered 
by a right and left-hand screw operating crossed levers 
on the “ lazy tongs” principle. This platform is part of 
a closed drawer covered at the top partly by plates and 
partly by the platform. When work commences the plat- 
form is in the upper position and the bottom of the pro- 





% a 7 - 
ddddddddadaaaeddcddcdiaa>. q 
Y y 
A 
Z 
Grom ahddeh dddhededebe edad dda daa eZ AJ 


> . eal Mt, 
(uhlehadadaadabceeeh dleddpahddddada ET wre 




















dda 7 lla ey 
: a, . 
fp EES 1 


8 yy," 





Tue Encineea” 
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ducer is closed by the top of the platform. As the pro- 
ducer operates, ash forms on top of the platform until it 
begins to intrude on the combustion space. The driver 
then gives the hand-operated right and left-hand screw 
a few turns, lowering the platform, and with it the ash 
into the drawer space. When the platform has reached 
the lowest position, the ash must be removed. The 
driver unlocks the drawer, which is held normally in air- 
tight contact with the producer, and withdraws it. He 





the products. There remains a marked further advantage. 
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then winds the platform to its topmost position, again 
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FIGS. 6 AND 7—ALTERNATIVE GAS CONNECTIONS TO ENGINE 


water is provided above that strictly required for gas- 
i ses, which acts as a further “‘ shroud ’”’ to 
the fire, dnd as an insulation between it and the pro- 
ducer walls. In view of its important effect on the 
running of the producer, the simplicity of the arrange- 
ment is somewhat surprising. 
Within the tuyere mouth, as shown in Fig. 5, is a 
ate through which a small quantity of water in the 
iquid state and deliberately prevented from vaporising 
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Owing to the local concentration of the heat of the fire, 
clinker or slag from fusible ash in dirty fuels is invariably 
deposited in one particular spot, adjacent to and below 
the tuyere tip. 

Full advantage of this has been taken by a patented 
device of great practical advantage, as extending the range 
of fuels and the mileage run before there is any need to 
clean out the producer, 

In plants of conventional design slag diffuses, and can 





spilling the ash away. The drawer is then replaced and 
secured. 


Tue ScruBBER ARRANGEMENTS. 

The gas outlet from the producer is a simple bell- 
mouthed pipe protected at the end by a simple grid and 
having a baffle plate above to prevent the fuel weight from 
damaging it. The gas is led away from the producer to 
the scrubbers in a pipe so placed as to receive the maximum 
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cooling effect from the draught due to the vehicle’s motion. 
The circuit described by the gas from the producer through 
the scrubbers and filter to the engine induction pipe are 
shown in Fig. 4. It will be noted that the gas is first 
passed through a combined expansion chamber and baffle 
system which assists in cooling it, and incidentally acts 
as a sort of gas accumulator to help supply gas for sudden 
demands made by the engine before the producer has time 
to change its rate of gas production. All the space pro- 
vided in the gas piping helps in this duty, and as will be 
seen is made somewhat liberal. From the expansion 
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chamber the gas passes through a series of scrubbers. 
These are a: so that the gas has two alternative 
routes under all conditions, and therefore the area of the 
scrubbers is effectively double that of one scrubber. In 
addition to assisting the gas flow through the scrubbers, 
this arrangement also halves the throttling effect of any 
one scrubber being in a dirty condition, so that the time 
between cleaning scrubbers is lengthened. The scrubbers 
themselves consist of sisal tow compressed between star 
members screwed to a central shaft, as shown in the 
section, Fig. 8. They operate dry and are found to be 
very effective for cleaning. When the cover is removed the 
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complete sisal pack can be drawn out. It can then be 
cleaned by shaking vigorously. 

After passing through the scrubbers the gas is given 
a final filtering in an oil-soaked fibrous cleaner of the 
ordinary industrial type. It is then passed through the 
valve gear into the engine induction system. The modifica- 
tions to the engine are shown in Figs. 6 and 7. The 
induction pipe can be connected-either to the carburetter 
or to the gas manifold by means of the T joint and double- 
faced valve illustrated. This valve is screwed into one 
position or the other by the driver, and in each position 
one valve face seats on the branch of the T which it is 





desired to cut out of service. The gas enters the gas 
manifold as shown in Fig. 6, and passes two barrel type 
air inlet valves, then going through the throttle butterfly 
valve, and finally entering the engine manifold system. 
The two air valves are illustrated in Fig. 9. The first, 
placed nearest to the gas feed from the scrubbers, is a 
blow-off valve of the simple barrel type operated by a 
separate lever. The valve beside it is a double-barrel 
air inlet valve for use when the engine is ing. One 
barrel of this valve is connected to the engine throttle 
to give a suitable amount of air for each position of the 
throttle. The other barrel forms a subsidiary control 
operated by a Bowden control at the will of the driver 
to give the best air gas mixture under different running 
conditions. In addition to his throttle, air valve, change 
over from gas to air, gas by-pass, valve for use when 
starting the producer, the driver has in front of him on 
the dash a screwed adjustment to control the gravity 
drip feed for the water injection system, and a tap to 
turn on a small gravity paraftin feed to the wick provided 
for lighting the producer. Although there are apparently 
a large number of controls, only the air valves are used 
after the engine is running on gas, so that driving is no 
more complicated than with petrol operation. 


Srartine Up anp BEHAVIOUR. 


One of the reasons advanced against the use of producer 
gas vehicles is that they are slow to start up. The import- 
ance of this point is largely overrated, since it is rare 
indeed, and very much to be deprecated, for a driver to 
climb into his petrol-engined lorry in the morning, press 
the starter, and drive straight out on the road in a few 
seconds. It is generally found that a minimum of about 
ten minutes is spent in “‘ looking round” the vehicle 
and warming up the engine. A “ High Speed Gas” 
producer can be got under way and the engine can be 
running on gas within three minutes quite easily. Assum- 
ing the producer is full of fuel, all tanks, &c., have been 
filled up, and the vehicle is ready for running, two methods 
of starting are available, one on petrol, the other on gas. 
The preferable method is to start on gas. For this the 
producer is provided with suction by means of a fan 
electrically operated from the battery. Its position in 
the piping arrangement is visible in Fig. 4. A wick 
provided in the external end of the tuyere is fed with 
paraffin by gravity from a small tank on the dashboard. 
Therefore, having set the change-over valve on the engine 
to gas running, the by-pass valve on the gas manifold 
to by-pass the gas coming from the scrubbers to the 
chimney running up the outside of the cab for the purpose, 
and closed the air inlet valves ready for running, the driver 
turns on the paraffin feed, soaks and lights the wick, and 
turns off the paraffin. He then starts up the blower. 
Until a satisfactory gas is produced the products of com- 
bustion are passed up the chimney provided behind the 
cab, where there is no danger of contamination. A test- 
cock is opened and the gas lit to test the gas for quality. 
It is situated in the chimney adjacent to the fan outlet 
and accessible from the ground. When a satisfactory 
flame is produced the blower is switched off and the engine 
may be started as with petrol fuel by means of the self- 
starter, and after finally adjusting the air valves, will 
run nicely at about 700 or 800 r.p.m. The water drip 
feed to the tuyere is then turned on and adjusted by the 
driver and the slow running conditions for the remainder 
of the run are set. The producer will require to have 
the ashpan lowered about every 50 miles or more according 
to the fusible ash content of the fuel used. It will require 
emptying, possibly at the end of the day’s run or even 
longer, depending on the fuel and on circumstances. The 
requirements of the scrubbers, too, in the matter of clean- 
ing, are very variable, but may be roughly assessed at 
one clean every 600 miles. Features of the running of 
the vehicle are the flexibility of the engine and par- 
ticularly its torque at slow speeds, and the unusual fact 
that the engine can be stopped for short periods and 
restarted on gas without using the fan or other external 
means to keep the producer going. The good engine 
behaviour is partially due to its ample size for the work, 
and also to the slow combustion characteristics of producer 
gas as a fuel. No difficulty in supplying any variation 
of demand for gas is shown by the producer, probably 
owing to the high temperature maintained in the com- 
bustion zone. This high temperature means that even 
if the engine is ing slow and the draught is in con- 
sequence reduced, heat out of proportion to the draught 
is available for a short period. This same ability of the 
producer to go on generating even after the draught has 
stopped accounts for the restarting of the engine on gas 
after a short stop. During this period gas generation 
continues on the residual heat, carbon and moisture, in 
the fuel bed alone, no air entering, and the gas leaving 
through the tuyere air inlet. Naturally, this process cannot 
be prolonged indefinitely. 








Coat Ourcrop at BELLAHOUSTON PaRK.—Coal has 
been found at Bellahouston Park, Glasgow, the site of 
next year’s Empire Exhibition. Workmen digging founda- 
tions for the Palace of Engineering, uncovered a shale- 
coal outcrop only a few feet below the surface. A second 
discovery made in the Park means that the Highland 
village, shortly. to be erected there, may cut and burn its 
own peat when the Exhibition opens next May. Close 
to the coal outcrop a thin layer of peat, extending over 
several acres, has been found. It covers the bed of rock 
in which the foundations will be sunk. 


New Catcutators.—We have received from David 
Brown and Sons (Hudd.), Ltd., of Huddersfield, two 
calculators which they have just issued for use in selecting 
the required types and sizes of their “‘ Radicon ’’ worm- 
reducing units and “‘ Cone Ring ”’ flexible couplings. The 
‘** Radicon ” calculator gives the horse-power at various 
motor speeds of units in sizes from 3in. to 20in., and in 
ratios from 5 to 1 up to 50 to 1. The “‘ Cone Ring ”’ flexible 
coupling calculator comprises one circular disc super- 
imposed and turning on another. The top disc has on it 
a drawing of a coupling with the various dimensions 
lettered and as this disc is turned all the respective 
dimensions for couplings for shafts from jin. to 10in. are 
shown through a slot. 





Sulphur Fixation. 
By R. 8. DEAN.1 


ln the early days most smelters were erected in non- 
arable land and at some distance from settled com- 
munities. The movement of population, which resulted 
in many instances from employment at the smelters, has 
brought to most smelter men in the United States the 
problem of preventing to plant and animal life 
in the territory adjacent to the smelters by sulphur 
dioxide gas (SO,). f 

This problem has been met, broadly, in two ways: 
(1) by diluting and removing the SO, by means of air 
currents, and (2) by converting the SO, to a liquid or solid 
compound of sulphur and disposing of the compound. 

So far, the first method has proved the most generally 
applicable and satisfactory and seems likely to remain so 
for many years. Converting the SO, to sulphuric acid 
solves the problem only when the latter material can be 
marketed ; the same is true of liquid SO,. Disregardinz 
economic considerations, di ing of these materials as 
waste products would be more difficult than the original 
problem of diluting stack gas. Fixation: of sulphur on 
anythi like a universal scale must, therefore, await 
the development of a technically satisfactory and economic- 
ally practical method of recovering elemental sulphur. 

Significant progress is being made in this direction, both 
in this country and abroad. The Bureau of Mines has 
initiated a study of this progress to keep the metallurgical 
industry informed concerning the state of the art and has 
made laboratory studies of processes that seem possible of 
application in domestic smelters ; hence this report. 


ControL By DimuTion. 


As stated, dilution is at present the method generally 
employed to prevent damage by SO,. It is not within the 
scope of this report to discuss the extent to which dilution 
must be carried to obviate injury, but there is ample 
evidence that it is not impracticable to obtain the amount 
of dilution necessary to prevent unusual damage. This 
can be demonstrated as one examp’e by the very large 
total quantity of SO, that is thrown into the air in the 
area surrounding any large industrial city. For example, 
in Cook County, IIl., in which Chicago is located, a con- 
servative estimate, based on an average sulphur content 
of Illinois and Indiana coals of 3 per cent. and a coal 
consumption by public utilities alone of over 3,000,000 
tons annually, gives a production of 493 tons of SO, per 
day. This amount is comparable with the production of 
even the largest smelters (Tacoma averaged 144 tons a 
day in 1933), yet there have been no serious complaints 
of damage to crops or animals. Another example is 
Allegheny County, Pa., in which Pittsburgh is situated. 
For a year the United States Bureau of Mines? sampled 
the atmosphere and found an average concentration of 
0-16 part per million of SO,, in a range of less than 0-1 and 
a@ maximum of 1-1 p.p.m. On foggy or smoky days the 
concentration tended to be higher, and it decreased with 
increase in wind velocity. Wind direction was not signifi- 
cant in changing the concentration. 

The problem of effective dilution has been studied from 
a practical aspect for many years. In general, high stacks 
and hot effluent gases are the most potent factors. 
Although wind currents are important, nearly all plants 
take into account weather and wind conditions. Some 
plants maintain weather bureaux and control the amount 
of sulphur evolved and the gas temperature, in accordance 
with indicated favourable or unfavourable air currents. 

Recently the distribution of acid gases from a chimney 
was made the subject of a detailed quantitative study,° 
in which it was assumed that the effluent acid gases form 
a cloud, which is then dispersed by eddies, and that 
thermal diffusion plays an insignificant part in the dis- 
persion of SO,. This assumption apparently represents 
the least favourable condition, and while it may apply 
approximately to power plant stacks, certainly it does not 
apply to metallurgical plants where stack temperatures of 
300 deg. Cent. are not uncommon. 

The quantitative relations derived by Bosanquet are 
important, however, in indicating what can be expected 
from clouds when they are formed at metallurgical stacks. 
The pollution density from a chimney of height h at a 
point at ground level distant 2 from the chimney and y 
to one side of the centre of the smoke cloud is given by 


h?+y? 
0-016 az? 


X= peer and 1= 
xv 
h? 
The maximum for this expression, when y=0 and 7 
=0-016, that is, at about eight chimney heights away, is 
given by 
- 0:23M ; : 
x= oe » (Sic Ep. Tue E.) 

where M is the mass of impurity ejected per second by the 
chimney, h is its height, and v is the wind velocity. When 
all quantities are expressed in metric terms, X is in 
grammes per cubic metre. The application of these 
equations to specific cases is shown in Figs. 1 and 2. It 
will be seen from the latter that at distances more than 
twenty times the height of the chimney the concentration 
of gases in the atmosphere is independent of the height of 
the chimney. The same can be shown to be true for dust. 

Observations of actual stacks show, however, that these 
theoretical conclusions are not by,any means generally 
applicable. (Fig. 3, from the report of A. E. Wells on the 
Murray plant, presented at the fifty-fourth meeting of the 
American Chemical Society at Kansas City, April 12th, 
1917.) 

Although stack height was not the only variable in 
these tests, the results indicate that it influences the 
ground concentration for far greater distances than twenty 


~ 1 Chief Engineer, Metallurgical Division, U.S. Bureau of Mines 

2 Meiter, E. G., and Traubert, C. E., Sulphur Dioxide in the 
Air at the Pittsburgh Experiment Station of the U.S. Bureau 
of Mines: Rept. of Investigations 3005, Bureau of Mines, 1930, 
5 pp. 

% Bosanquet, C. H., ‘‘ Eddy Diffusion of Smoke and Gases in 
the Atmosphere,” Institute of Fuel, January 17th, 1935. 
(Appendix II to a peper on ‘‘ The Removal of Smoke and Acid 
Constituents from Flue Gases by a Non-effluent Water Process,” 
by G. Nohebel and P. H. N. Ulander.) 
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times the stack height. These results are for the open 
Salt Lake Valley around Murray. Observations at other 
plants have shown. that wind direction and steadiness are 
important factors. Normally, the outer boundaries of a 
smoke stream are included in an angle of 20 deg., but if 
there are upper air currents this may be greatly increased. 
If the upper air current is at right angles to the wind 
direction at the stack top, the smoke angle will broaden 
to 110 deg. This condition is common at a number of 
smelters. At Selby and Tacoma smoke frequently is seen 
to be carried away in the direction opposite to that of the 
wind at ground level. 

These vagaries of air currents produce such large effects 





that it is difficult to determine the effect of humidity and 


employed. Many schemes for, accomplishing this have 
been proposed, but we shall limit our discussion to those 
processes that have been demonstrated on at least pilot 
plant scale, namely, the Imperial Chemical Industries 
(I.C.I.) process, the Lurgi process, and the Guggenheim 


process 

Imperial Chemical Industries Process.—After some 
extensive experimentation with solutions of monosodium 
phosphate mixed with sodium citrate, as covered in 
British Patent 400,998, the I.C.I. is understood to have 
standardised on @ basic aluminium sulphate solution as 
the best absorption medium. This solution is made by 
adding lime to aluminium sulphate or by dissolving scrap 
aluminium in sulphuric acid. Sodium salts are said to be 





maximum above which caseading or liquor logging would 
intervene. For flue-gas scrubbing the useful liquor rate 
with the grid packing employed is between 16 and 28 
grammes per minute per square foot of cross-sectional 
tower area. For high concentrations of SO,, as in metal- 
lurgical plants, the liquor rate to assure complete absorp- 
tion would probably be above the most efficient rate for 
the packing if the cross-sectional area were determined by 
the gas rate given. The gas rate probably would need to 
be lowered somewhat. The depth of packing depends on 
the end conditions of the flue gas, but 42in. will permit 
the removal of about 98 per cent. sulphur from power plant 
gases. Somewhat more might be needed for metallurgical 
gases. 
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Fic. 1—Space Concentration Distribution of SO, from a Point Source. 


other factors that are felt by some operators to be very 
important in stack-gas dilution. 


ScHemMeEs FoR SULPHUR RECOVERY. 


Single-step Process.—As a rule the SO, concentrations 
in metallurgical stack gases do not exceed 2 per cent. 
Therefore the direct recovering sulphur from such gases 
is not likely to be of general application. In certain 
instances, however, it is possible to obtain gases rich 
enough in SO, to justify direct reduction, and we shall 
discuss briefly such processes of this type as are in every- 
day use or have been tested extensively. 

Scandinavian Process.—In the process used at the 
Thamshayn plant, Orkla-Grube, a.B., Norway, a mixture of 
pyrite, coke, quartz, and lime is melted in a blast-furnace 
where the sulphur is volatilised and the iron goes into the 
slag. It is reported that only 2 per cent. of the sulphur is 
lost as oxide. The temperature of the furnace is 1600 deg. 
Cent. About 60,000 tons of sulphur is said to be produced 
annually by this process, with the expansion of 150,000 
tons planned. It has been stated that the Orkla plant 
operates under the Lenander patents,‘ according to which 
pyrite is heated in a closed system with carbonaceous 





fuel under such conditions that the sulphur that comes 
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very deleterious, in distinction to German patent 578,033, 
which specifies their presence. 

This process has been subjected to considerable pilot 
plant testing, and at present a plant of 52 tons daily 
capacity of liquid SO, has been constructed by Outokumpu, 
O.Y., Imatra, Finland, to treat gases from the copper 
smelter. It is planned to treat 5 per cent. SO, from the 
electric furnace matte smelting of 48,000 tons of copper 
concentrate annually.? Most of the SO, will be reduced 
to liquid SO, for use in paper mills, but it is understood 
that a plant for reduction to elemental sulphur will be 
also installed. ; 

The exit gas from the absorption system contains 0-01 
to 0-02 per cent. SO,. 

The capital and operating costs have been estimated 
as follows per ton-year of sulphur :—Concentration unit, 
capital cost, $22, and operating cost, $12; reduction 
unit, capital cost, $15, and operating cost, $12. The 
reduction is carried out under the process described in 
British patent 406,343, and its details will be discussed 
under reduction methods. 

The absorption equipment and cycle at Outokumpu are 
said to be similar to the flue gas scrubbing plant designed 
by the I.C.I. and installed at Swansea, Wales. This 
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Fic. 3-—Effect of Stack Height on Ground Concentration of SO,. 


from the smelting furnace will contain enough SO, in 
proportion to the other sulphur compounds (CS,, CoS, 
and H,S) so that all of the sulphur compounds can be 
separated in elementary form as completely as possible. 
These exit gases from the furnace go through a dust 
catcher and electrostatic precipitator to remove sulphur 
and then to a catalyst chamber, where the CS, and COS 
react with SO, over a catalyst, such as partly dehydrated 
bauxite or pumice. These reactions have been discussed 
by Caddick.’ 

At the Boliden Smelting’ Works, Rénnskar, Sweden, 
sulphur is produced from the pyrite roaster gases. The 
present capacity is given as 20,000 to 25,000 tons per year. 
Details of the operation have not been made public, but 
it is thought that the gases that contain about 6 per cent. 
SO, are reacted directly with hot coke. Details of con- 
trolling and operating devices in the Rénnskér plant have 
been described by Agren.°® 

Two-ster ScuEMEs: Tue ConceNnTRATION SrxHp. 


_As most smelter gases are too dilute to permit economical 
direct reduction, some method of concentration must. be 


* Lenander, N. E., Elementary Sulphur from Pyrite: (To 
Patentakhebologet Grondal Ramin), Swedish 79,532, Feb. 13th, 
peo Also the following British patents :—350,625 and 352,477, 

‘ Caddick, Arthur J., “Sulphur from Sulphur Dioxide,” 








Mining Magazine, Vol. 53, 1935, pp. 213-216. 
$ “* Controlling and ing Devices in the Sulphur 
Plant at Rénnsk&r”’; Iva., 1935, pp. 83-88. 


equipment has been described in detail by Pearson, 
Nonhebel, and Ulander.* Fig. 4 is a schematic diagram 
thereof. 

The details of design will, of course, have to be varied 
somewhat for use on a metallurgical rather than power 
plant gas. The general principles of operation of the 
equipment will be the same, however. 

The cross-sectional area required in thé vertical counter- 
current scrubbing or absorption towers is determined by 
considerations of gas quantity. Beyond a critical gas 
rate, the pressure drop through the packing begins to rise 
sharply, and is followed by stripping of the liquor film from 
the packing. This would result in the formation of a 
fine spray in the gas and may cause adhesion of scale to 
those parts of the packing that are not properly irrigated. 
There is thus a maximum gas rate that should not be 
exceeded. This rate is equivalent to a velocity of approxi- 
mately 5ft. per second through the empty tower. A 
“ working" velocity 10 per cent. below this is taken. 
Every packing has a useful range of liquor rate per inch 
periphery as fixed between a minimum below which some 
of the packing surface would not be irrigated and a 





7 Makenen, Eero, “‘ The Production Schedule of the Outc- 
kumpu Copper Mine,” Teknillenen Arkakausletili, Vol. 25, 1935, 
pp. 1-7. 

& Pearson, J. L., Nonhebel, G., and Ulander, P. G. N., “ The 
Removal of Smoke and Acid Constituents from Flue Gases by 
a Non-effluent Water Process,” the Institute of Fuel, February, 
19365. 





FiG. 2—Ground Concentration Distribution of SO, from Chimneys of Different Heights. 


Below the grid packing comes the special packing with 
a high scaling resistance. This constitutes perhaps 15 per 
cent. of the total packing surface, and is in the form of 
suspended wood plates about 36in. deep, placed at 2in. 
or 3in. intervals and carrying pear-shaped liquor collectors 
on their top . These collectors, with appropriate 
spacing and depth of plates, assure higher liquor rates 
and velocities than pertain to the grid packing and confer 
a higher sealing resistance just where it is needed. The 
deep plates actually curtail the height of the towers 
because they also act as gas distributors, and thereby 
eliminate a section of tower that would otherwise be 
required to give vertical direction and distribution to the 
gas after it enters from the side. 

The following operating figures for the pilot plant, which 
works on flue gas from a boiler plant fired with coal con- 
taining 1-7 to 2 per cent. sulphur, will give a general idea 
of operating conditions :— 

Packing. 


Primary elements, 3-7 by 2-88ft. ... 13 


lin. deep, jin. pitch wooden grids, 4ft. square 41 
Depth of grid packing, feet ... ... ... ... 3-5 
Total surface area of grid packing, square feet 1820 
Total surface, plus primary elements, square 

WUE as ted. tou) age", Mow > ened ‘en faaee Je 2098 
At inlet, 220 deg. Fah., feet per second ua 14-8 
Immediately under packing, feet per second 4-5 
At exit, feet per second ... ... ... .-. ++ 5-9 
Pressure drop over whole tower, inches water 

GONE on- ces cate, ane. eee. aes | oka’ jie 1-2 
Pressure drop over packing only, inches water 


gauge 
The SO, saturated liquor is regenerated by heating to 
expel the SO,. This is done by the usual type of heat 
interchanger. Some oxidation to SO, occurs, and pro- 
vision must be made for its removal. This is accomplished 
by adding ammonium te and lime, or preferably 
by neutralising sulphuric acid formed with ammonia 
until the desired concentration is obtained, and then 
adding lime. In this way precipitation of calcium sulphate 
is avoided.® 
With reference to the investigations of Imperial Chemica! 
Industries and the Boliden Company, the Chemical Age 
for August 22nd, 1936, has the following note :— 

A new company is being formed by Imperial Chemical 
Industries, Ltd., and Bolidens Gruvaktiebolag, Sweden, 
for the joint exploitation of the processes developed by 
the two companies for the manufacture of sulphur and 
liquid sulphur dioxide from the sulphurous gases evolved 
in meta’ ical operations, such as the roasting and 
smelting of a sulphide ore. The processes of the two 
companies are essentially different, but together cover 
such a wide field of application that there are very 
few problems connected with the disposal of sulphurous 
gases which cannot be solved technically in a satis- 
factory manner by one or other of the processes. 

The processes contro by the new company, 
Sulphur Patents, Ltd.,°4 offer a means for the production 
of elemental sulphur or liquid sulphur dioxide from 
pyrite or similar materials. By their use the nuisance 
arising through the discharge to atmosphere of gases 
containing appreciable concentrations of sulphur dioxide 
can be reduced, or, if desired, entirely eliminated. 
Under average conditions, this elimination of a nuisance 
is achieved with the production of sulphur, or liquia 
sulphur dioxide, at a cost which shows a reasonable 
return on the capital expenditure required for the 
erection of the plant. The two main processes are (1) the 

developed by Bolidens, G. B., for the direct 
recovery of sulphur from raw gas and used by them in 
their smelter at Rénnskar, Sweden, where 20,000 to 
25,000 tons of high-quality sulphur is produced annually ; 





® British Patent 419,068, Nov. 5th, 1934. 

%4 While this report was in process of publication, the Bureau 
of Mines Pecans ge from Sulphur Patents, Ltd., Billingham, 
— a copy of its ceeenatamaate technical brochure, 
4 Recovery of Sulphur from Smelter Gases.” Chemistry, 
flow-sheets, and photographs are shown and explained carefully, 
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(2) the. I.C.I. processes of sulphur dioxide concentration 
followed by liquefaction of the sulphur dioxide or reduc- 
tion to elemental sulphur, the concentration process being 
used by the Outokumpu Company in their copper smelter 
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1. Gas inlet. 16. Mixed liquor tank. 
2. Primary elements. 17. Mixed liquor return. 
3. Grid packing. 18. To alkali preparation plant. 
4. Spray eliminators. 19. Make-up water supply. 
5. Gas outlet. 20. Emergency make-up water 
6.. Delay tank. supply. 
7. Recirculation pumps. 21. Rotary vacuum filter. 
8. Liquor distributors. 22. Dewatered solids (rejected 
9. Film feeders. from system). 
10. : 23. To vacuum pump. 
1l. pH recorder. 24. Alkali supply and control. 
12. Solids recorder. 25. Delay tank sludge cock. 
13. Settler. 26. Pressure-equalising pipe. 
14. Clarified liquor from settler. 27. Emergency overflows. 


. Clarified liquor from filter. 28. Liquor head tank. 


Fic. 4—Diagr tic Arrangement of Complete Noneffiuent 
Flue Gas Scrubbing Plant (excluding Lime Slurry Pre- 
paration Section). 





at Imatra, Finland, where a plant having a designed 
capacity of 52 tons per day of liquid sulphur dioxide was 
put into operation during the early part of 1936. 

(To be continued.) 








South African Engineering Notes. 


(By our South African Correspondent.) 


Care Town, May 15th, 1937. 
Union Air Services. 

Developments are afoot which will lead to the 
possession by South Africa of one of the finest internal air 
services in the world. Ten big Junker machines are on 
order and will all be delivered by July, and another five 
are to be bought before the end of the year. The first 
three will be “‘ J-U. 86” ten-seaters with a cruising speed 
of 218 m.p.h., and they will be fitted with Rolls-Royce 
engines. They are due this month (May) and will be flown 
out from Germany. Three of the other “J.U. 86” air- 
eraft are also fitted with Rolls-Royce engines. One 
“ J.U.86 ” and three “ J.U.52 ” seventeen-seaters, com- 
prising the balance of the ten aircraft, have American 
** Hornet ” ines. The five aircraft to be bought 
before the end of the year will be seventeen-seater and ten- 
seater machines. With these new additions the S.A. Air- 
ways fleet will consist of nineteen big Junkers, four 
Airspeed Envoys, and five six-seater Junkers by the end 
of the year. The three “ J.U. 86’ aircraft due in May will 
be used on the northern services to Lusaka and probably 
beyond. It is the intention to use the five-seater Junkers 
for the carriage of mails. As the new aircraft arrive the 
service between Johannesburg and Cape Town vid Durban 
will be increased to three times a week, both ways, and by 
August there will be a daily service. This will probably 
be the signal for the introduction of a penny air mail post 
service throughout the Union. The flying boat service to 
Durban was recently postponed to June, but it is not con- 
sidered likely that it will actually operate to Durban 
before September. Considerable quantities of equipment 
are also being ordered with the new machines, including 
military equipment. It has been pointed out that the 
airways service is being developed with a careful eye on 
defence needs and it is now the intention of the Govern- 
ment to “‘ Gazette ’’ S.A. Airways as No. I Heavy Bombing 
Brigade of the 8.A. Air Force. At present the flight between 
Germiston (the Rand airport) and Cape Town direct takes 
about 6} hours’ flying time, and it is hoped that with the 
use of the faster ten-seater machines it will be possible to 
leave Johannesburg at seven and reach Cape Town at mid- 
day, the route vid the coast taking approximately half-an- 
hour longer. 


Blind Landing. 
Winter fogs are the airman’s gravest danger in 
the Cape. But steps are being taken to combat the peril 
. and on April 26th, while the thickest fog for a year lay over 
the Wingfield airport, the first sections of the new blind 
landing apparatus were delivered. 





Table Bay Dock Scheme. 

The new Table Bay dock scheme will take about 
eight to nine years to complete, according to a report from 
the Railways and Harbours Board just placed before 
Parliament. The Board estimates that the first portion of 
the work, estimated to cost £2,260,844, will be completed 
in four years, leaving the rest, estimated to cost £3,716,755, 
to be finished at the end of eight or nine years if the work 
proceeds normally. The Board urges that the new works 
be put in hand immediately, and in support of its recom- 
mendation points out that the tonnage of cargo handled 
at Table Bay rose progressively from 1,309,105 tons in 
1933 to 2,050,125 tons last year. Apart from the works in 
connection with the big docks development scheme, there 
are several other items to be undertaken at the docks. 


Hopper Barges for Union Ports. 


Two more dredging craft have been bought 
overseas by the Union Government for use in harbour 
development work. Both are steam hopper barges. 
They have been bought from the James Dredging, 
Towage and Transport Company, Ltd., of London. They 
are expected to leave shortly for South Africa and should 
reach the Cape in June. The ‘‘ Newey,”’ which has a gross 
tonnage of 1130, will be the largest craft of this type owned 
by the Union Administration. She is 223}ft. long with a 
beam of 35}ft. and depth of 19ft. 3in, and has a carrying 
capacity of 1270 cubic yards. She is a single-screw 
steamer, built by Ropner and Sons at Stockton in 1912 for 
the Port of London Authority, and is fitted with triple- 
expansion engines burning coal. The ‘‘ James ”’ is a smaller 
vessel of 511 tons gross and is 165ft. long, 31ft. in beam, 
with a depth of 12$ft. and a spoil capacity of 630 cubic 
yards. She was built by Vickers, Ltd., in 1922 at Barrow- 
in-Furness. Both vessels are fitted with good accommoda- 
tion for officers and crew, are Class 100 Al at Lloyds, and 
are equipped to the latest Board of Trade requirements. 


New Floating Dock. 


Durban’s new floating dock is now to be of 4000 
tons lifting power instead of the 3000 tons as originally 
contemplated. Provision for the expenditure of £80,000 
has been made in the estimates, but this amount was 
expected to cover the cost of the smaller dock. With the 
bigger dock and the higher price of materials it is expected 
the cost will considerably exceed the estimate. An 
extensive scheme for extensions to Durban Harbour is at 
present under consideration. Extensions are considered 
necessary in view of the big ships now regularly calling 
at Durban, and the main suggestion is for the building of 
two “ T”’ wharves running out from the present Point 
Wharf into the bay for a distance of 1200ft. New deep- 
water berthage would thus be provided on either side of 
these “finger” wharves. The scheme, as suggested, 
would probably cost more than £1,000,000, but it is 
claimed that it would make Durban one of the large ports 
of the world. It would meet requirements for the next 
twenty years, as it would give ten new berths. 


New Liners for 8.A. Trade. 


With the arrival of the big turbine liner 
“ Windhuk ”’ the German African Lines have now two 
16,000-ton liners running from Europe to the Cape, the 
other liner, the ‘‘ Pretoria,”’ being now on her second trip. 
The “ Windhuk,” like her sister ship, has been built by 
Blohm and Voss, of Hamburg. Her keel was laid down in 
the summer of 1935. She aggregates 16,662 gross tons, 
has a length of 578ft., and is 72ft. wide. She has a speed 
of 18 knots, which will enable her to cover the distance 
between Southampton and Cape Town in fifteen days. 
She has an unusually pointed shape of the fore 
part, and a cruiser stern. The “‘ Windhuk ” provides 
accommodation for 150 first-class and 350 tourist class 
passengers. The cargo space has a capacity of 12,300 cubic 
metres, of which about 1200 cubic metres consist. of cold 
storage rooms. A specially interesting feature is the 
separate cold storage accommodation (consisting of two 
small rooms) used for purely experimental purposes. Two 
Benson boilers supply superheated steam at a pressure of 
85 atmospheres to the two geared turbines, whose com- 
bined output is 14,200 S.H.P. The increasing prosperity 
in the South African shipping trade has also induced the 
Ellerman shipping group to double its orders for new 
ships for the route and two more high-speed cargo vessels 
have been ordered. The group now has four such ships, 
costing approximately £1,000,000, on order, to be 
employed exclusively between the United Kingdom and 
South Africa. The first two, to be launched shortly, are 
to be named “ City of Cape Town” and “ City of Pre- 
toria.”’ South African names will also be given to the other 
two. The latest pair are to be similar in general details 
to the first two ships, and will have a deadweight carrying 
capacity of 10,600 tons each and a service speed of about 
17 knots, enabling them to make the voyage between the 
United Kingdom and the Union in fifteen days, if required. 
They will be fitted with single-reduction turbines. The 
new vessels will be built by Cammell Laird and Co. at 
Birkenhead. They will carry the colours of the Ellerman 
and Bucknall and the Hall Lines, respectively. It is 
expected that they will be ready for service about the 
middle of 1938. ‘ 

Cape Town’s Electricity Expansion. 

The year 1936 was an important year for Cape 
Town because of commercial and technical activities. A 
record number of units of electricity were sold— 
167,568,745. This is about 16 per cent. more than in the 
previous year. Sales for domestic p were n- 
sible for most of the increase, At the end of 1936 the 
number of electricity consumers was 43,493, an increase 
of about 3000. The Cape Town Council has just decided 
to accept Siemens (8.A.), Ltd., tender of £21,583 (including 
£684 for spares) for two pairs of transformers for the new 
power station. The lowest British tender was £21,728. 
There was a strong body in favour of the British tender, 
it being pointed out that the Council had always given 
preference to British goods up to a margin of 10 per cent. 
Also that the city was shortly going to London for a loan, 
and one of the principal arguments to be used was that 
the money was required to purchase goods in Britain. 
The voting was 17 to 16 for the Siemens tender. The 
statement by the electrical engineer that the Siemens 





product has a higher sre 5c, was probably the deciding 
factor. 
Filtration Plant for Cape Town Waterworks. 
According to the City Engineer of Cape Town, 
Mr, W. 8. Lunn, and the Waterworks Engineer, Mr. G. H. 
Lunt, the water mains in the municipality are deteriorating 
at the rate of £300 a day owing to the acidity of the water 
from the Steenbras reservoir, from which the city obtains 
nearly 20,000,000 gallons per day. The loan programme 
for the city this year therefore includes £250,000 for the 
filtration, purification, and clarification of the Steenbras 
water. The saving effected by filtration will, it is asserted, 
far outweigh the ultimate cost that would have to be 
faced. There are approximately 700 miles of water 
mains, representing a capital expenditure of £3,000,000, 
and about £20,000 is spent annually in replacing and 
reconditioning corroded pipes. A saving also will be 
effected in regard to the 32,000 meters in use, the metal 
parts of which are seriously impaired by the unfiltered 
water. The City Engineer, who planned the Bloemfontein 
water supply and was Assistant Engineer when Steenbras 
reservoir was being constructed, has given the Cape Town 
supply careful study and has assured the city that the 
process to be installed will not make the water hard. 
Mr. Lunt, the Waterworks Engineer, states that the 
question of the filtration of the Steenbras water supply is 
an issue of urgency. “It is less a question of the colour 
of the water than its acidity that needs our concern,”’ he 
says. ‘‘ Acidity is responsible for the expenditure of 
thousands of pounds per annum by the ratepayers of the 
city. A great deal of damage has already been done, and 
the annual expenditure required to relay and recondition 
the main pipes is likely to increase year by year.” Mr. 
Lunt explained that by treating the water organic decom- 
position would be entirely eliminated, and whereas the 
Cape Town raw water had from 14 to 2 units of acidity, 
after treatment it would have 2 units of alkalinity. This 
alkaline water was unquestionably the best for domestic 
consumption. Another great advantage of the lime 
treatment was that it prevented corrosion by forming a 
thin film of lime inside the pipes. This, however, did not 
mean the water was converted into a hard water. The 
present methods of sterilising water by means of chlorina- 
tion resulted in further acidity and corrosion. By filtration 
the chlorine doses would be reduced twenty times. Mr. 
Lunn, the City Engineer, to illustrate the loss in carrying 
capacity of the pipes as a result of corrosion and accumula- 
tions, exhibited small sections of actual piping. Referring 
to a popular belief that to purify water it has to be loaded 
with chemicals, Mr, Lunn explained that the chemicals 
used are lime and a sulphate, and that for every 1000 
gallons of water the amount of chemicals used was almost 
& microscopic quantity. As to the possibility of the film 
of lime growing and eventually choking the pipes, Mr. 
Lunn pointed out that the thickness of the lime deposited 
in the pipes could be controlled and he had no fear of the 
lime accumulating. 


Speed Tests on Railway. 

The series of tests carried out on a specially laid 
railway track between Estcourt and Willow Grange, to 
determine the exact speeds at which railway engines and 
tenders became derailed, are stated to have proved highly 
successful. The first. test of the series was completed on 
Friday afternoon, April 23rd, when a tender loaded with 
coal and water was derailed on the test track, the curve on 
which has a radius of 300ft., having, during its run of 
2700ft. from a point above the derailment point, attained 
a speed of 41-7 m.p.h. As the regulation speed of trains 
on such curves is. 23 miles, there is a safety margin of 
18-7 miles. Dr. C. V. von Abo, railway research engineer, 
states that the test proved two important points: that 


[the formule by which overturning speeds are calculated 


by railway engineers are correct, and that the regulation 
speeds for trains negotiating curves give a large margin of 
safety. On Monday, the second series of tests was begun, 
when an obsolete engine with tender was run over the test 
track. Speaking before this test started, Dr. von Abo said 
he did not expect the engine to overturn before Tuesday 
or Wednesday. On Tuesday afternoon these tests were 
concluded with the complete overturning of the loco- 
motive, coupled to a fully bunkered tender, at a speed of 
40-7 m.p.h. It was the tender that first overturned. The 
engine used was an old “‘ 8A’ class. The accuracy of the 
formule by which overturning speeds are calculated will 
be checked from the data now obtained. The tests were 
carried out with the track in perfect condition, and it is 
understood that certain artificial imperfections are now 
to be introduced so that the effect of the track on derail- 
ments can be studied more closely. According to the 
formule at present used, a tender should not overturn at 
a lower speed than 40 m.p.b. On an imperfect track it 
would overturn at about 37-5 m.p.h. After the first series 
of tests on the tender alone, Dr. von Abo carefully 
examined the check rail on the curve where it left the line, 
but could find no marks on it. Had the tender left the 
rails at a speed lower than the theoretical, the check rail 
would have been scored. It is possible that after the 
experiments are concluded the test line will be main- 

tained by the Administration for testing the behaviour 
of different kinds of vehicles, such as refrigerated trucks. 


Engineers in Conference. 
Municipal and other engineers from all parts of 
South Africa assembled at Port Elizabeth on April 26th 
for the eighteenth annual conference of the South African 
District, Institution of Municipal and County Engineers, 
under the chairmanship of Mr. H. M. Ladell. The chair- 
man, in replying to a speech by the Mayor of Port Eliza- 
beth, extending a civic welcome, spoke of the work the 
Institution was doing in encouraging younger engineers, 
who should also be enco' by the employing Councils 
to take and pass the Institution’s examinations. “‘ At 
the present time,” Mr. Ladell went on, “ owing to unpre- 
cedented development, there is a certain scarcity of engi- 
neers who are required for many Government and muni- 
vole — on hand or contemplated. One result is that 
trad scenes in responsible positions which their 
phen. foi y warrants. In this I am not doubting 
their academic qualifications, which may be of the highest 
standard, but there are other points to be considered 
Much waste is occasioned by the lack of practical know- 


ledge and experience.” 
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Markets,” Notes and’ News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Continental Steel Trade. 


The situation in the export markets has changed 
materially during the past few weeks. Foreign buyers 
are no longer pressing orders on the market, and often 
reply to sellers’ quotations for Continental steel, which 
include premiums, by cabling counter offers. The volume 
of export business also has declined, particularly from the 
Far East. Opinions vary as to whether this is due to the 
normal cessation of seasonal buying or to the develop- 
ment of more stable conditions. The change is more 
marked in the case of Continental than British steel. 
The price position has developed some irregularity, but 
as a general rule Continental makers are firm in demand- 
ing their “ official ’’ premiums over the “ official ” prices. 
It is an indication of the astonishing way business is 
conducted to-day in iron and steel that the Continental 
manufacturers, instead of raising their prices, prefer to 
keep them unchanged, and to make surcharges which 
they call premiums of up to 25s, gold. It is a device 
that is perfectly well known in foreign markets, and it 
is not easy to see the precise object. This practice has not 
extended to the British market, in which the Continental 
prices are governed by agreement between the British 
[ron and Steel Federation and the European Steel Cartel. 
Until recently the prices obtainable from home trade 
buyers were unsatisfactory to the Continental makers, 
and this is partly the reason why they are so behind in 
their deliveries against the quota. The recent adjust- 
ments in the import duties were made with the object of 
bringing more steel to this country, and may achieve 
some result ; but the market seems doubtful. Although 
steel which was allocated to British buyers against the 
= for the first three months of the year has not been 

elivered, another release was made last week, and 
British buyers were allocated quantities sufficient to cover 
the quota for the second and third quarters. The question 
of when the steel will be delivered, however, is an inter- 
esting subject for speculation. The prices at which it will 
be sold show a substantial increase. Continental joists 
delivered London will be £9 18s. and delivered provinces 
£9 15s. 6d.; bars will vary from £9 18s. to £10 19s. d/d 
London, and £9 15s. 6d. to £10 19s. provinces ; and plates 
from £10 8s. to £10 10s. 6d. A feature of the market 
recently that has aroused some comment is the number of 
offers received from sources on the Continent outside 
Cartel control. As the full duty has to be paid, the prices 
asked have been high, and the arrangements between most 
sections of British users and the steel makers prohibit 
their buying. 


The Pig Iron Market. 


Until recently there were indications that supplies 
of foundry iron were rather more free than either basic 
or hematite. It was thought that with the announce- 
ment of the new prices for foundry iron for delivery over 
the second half of the year a greater tonnage would 
become available for the market, but consumers soon 
realised that so far as fresh supplies were concerned, the 
situation, had not improved, and that new business was 
nearly as difficult to arrange as before the increase. A 
certain amount was sold, some of it for delivery in the 
fourth quarter, but the producers followed a conservative 
policy in accepting orders and consumers were unable to 
cover on anything like the scale they had hoped. Relief 
to this department apparently can come only through an 
increase in production, and although the makers are trying 
to. arrange larger outputs, the claims of users of hematite 
and basic have to be taken into consideration, and in 
cases in which the blast-furnaces arp associated with steel 
plants are naturally given a measure of preference. The 
raw material position so far as ore and scrap is concerned 
appears to be slightly easier, but the foundries which 
normally use considerable quantities of the former have 
to compete with the steel makers for supplies, although 
since the agreement between the Federation and the scrap 
merchants came into force they have done so with some 
success. Nevertheless, the stringency in the scrap market 
has led to the use of larger tonnages of foundry iron. The 
Cleveland makers have been inundated with inquiries 
since prices were raised, but it would be a lucky consumer 
who found a producer able to accept his order for execu- 
tion before the third quarter, and only buyers with long- 
standing associations with works could hope to place such 
a contract. In the Midlands a similar situation exists, 
and consumers say that they are finding it. is practically 
impossible to place new business for Northamptonshire 
iron for delivery before September 30th. Derbyshire 
makers can only accept fresh orders for the fourth quarter, 
and are chary about committing themselves for large 
tonnages. Scottish consumers are equally badly pressed, 
and the producers argue that they must ease the position 
by working off some arrears before entering into important 
fresh engagements. Although stringent conditions rule 
in the hematite market recently the producers have 
accepted larger contracts than for some ‘time, but for 
délivery during the latter part of the year. The basic 
iron position also is generally believed to be easier, largely 
beeause of the heavy purchases abroad. The latest report 
is that 100,000 tons has been bought in the United States. 


Scotland and the North. 


The lull in the placing of new business continues 
in the Scottish steel trade, but the steel makers are not 
sorry, since it is giving them an opportunity to reduce 
their back-log of deliveries. There is no decline in the 
volume of orders offefing, arid the slackness is due to 
the impossibility of obtaining almost any kind of steel 
material before October. The situation is not without its 

and consumers, such as the constructional 
eng.neers and shipbuilders, are becoming alarmed at the 
number of expansion schemes and orders for ships that 
have been abandoned or s ded because no definite 


dates for completion could be fixed, The pressure of con- 





sumers to obtain delivery of plates.and sections is un- 
relaxed, and as the Scottish works have accepted orders 
from users outside the circle of their usual customers, 
under the persuasion of the authorities, a state of severe 
congestion exists. To some extent the steel makers are 
less anxious regarding their supplies of raw materials. 
Large tonnages of basic pig iron and scrap have been pur- 
chased through the central buying organisation of the 
British steel industry, of which the Scottish steel works 
will receive their share; but the situation regarding 
future supplies is not free from difficulty. The position 
in the billet department is exceptionally trying, and in 
spite of large outputs the demand continues in excess of 
supplies, and consumers are persistent in their endeavours 
to obtain deliveries. The shortage, which is partly due 
to delays in receipt of Continental material against the 
import quota, presses heavily upon the re-rollers, and 
results in much short-time working. This, of course, 
restricts the quantities of those sizes of small bars, sections, 
and strip of the sizes which are produced by the re-rollers. 
In the Lancashire district consumers are relieved by the 
publication of the new prices, since it enables them to 
estimate costs for some time, but complaints are loud 
regarding the limitation imposed upon their business 
operations by the impossibility of obtaining supplies. 
Most of the transactions which have taken place during 
the past few weeks have been in the form of’ contract 
renewals for deliveries over the fourth quarter, The 
Lancashire tank and boiler makers have important con- 
tracts in hand, and their requirements of plates are on a 
heavy scale. The demand for bright steel bars, which are 
quoted at £17 15s. in 4-ton lots, is expanding, and the 
whole production is eagerly taken up. In the Barrow 
district all departments of the works are operating at 
capacity and large tonnages of semi-finished steel, railway 
material, sections, and strip are being turned out. 


The North-East Coast and Yorkshire. 


Recently complaints regarding the shortage of 
steel supplies all over the country have become urgent, 
and the authorities have been pressed to review the 
position. It cannot be alleged against the steel makers 
on this coast, however, that they have not done their 
best to meet the situation. Production has been pressed 
to the utmost, in spite of the handicap imposed by a 
shortage of raw material. Notwithstanding record outputs, 
arrears in deliveries have accumulated, and now stand at 
a high figure. Consumers have been rationed and as far 
as possible their supplies have been based on their pur- 
chases in 1936. This policy has not. proved satisfactory 
in certain cases, and could not always be adhered to. 
As a result, some consumers state that they are in danger 
of having to close their works on a more extensive scale 
than hitherto, although for many months constructional 
engineers and other traders have not infrequently been 
held up on important jobs, owing to delays in the delivery 
of steel. The works continue to make very heavy deliveries, 
but are reluctant to add to their commitments, and are 
bent upon reducing the accumulated arrears of deliveries. 
Little new business has been transacted since the recent 
advance in prices, except for delivery in the fourth 
quarter, and this has given rise to fresh complaints 
from users, particularly of structural material, who anti- 
cipated that when the new quotations became effective 
larger supplies of steel would become available. Ship- 
builders are requiring heavy tonnages of plates ; engineers 
are inundating the works with specifications, and large 
quantities of steel are required for building p The 
sheet makers have more orders on their books than they 
can hope to complete for months, and are unable to work 
to capacity, owing to the shortage of sheet bars. The 
home-produced supplies of this raw material cannot meet 
the demand, and the imports of Continental sheet bars are 
insufficient. In Yorkshire the pressure to accelerate 
deliveries is as strong as in other parts of the country. 
The Sheffield works are forcing production to the utmost, 
but even so are unable to keep pace with the demand. 
The request for basie billets is far in excess of the output, 
and the position is nearly as bad in the acid steel depart- 
ment. The light side of the industry is equally well 
employed. The quotations for alloy steel have been 
advanced. The general increase is £2 2s. 6d. on billets, 
with a proportionate ‘increase on finished materials ; 
1 per cent. nickel steel billets are £14 10s. basis; 3 per 
cent., £20; 5 per cent., £26 5s.; and 3 per cent. nickel 
chrome, £25 15s. 


Current Business. 


The Railway Department of the New South 
Wales Government has placed an order for a 15,000-kW 
C.M.R. turbo-alternator set with’ the Brush Electrical 
Engineering Company, Ltd., Falcon Works, Lough- 
borough. The plant and equipment in the general engi- 
neering works of William Beardmore and Co., Ltd., 
Dalmuir, were sold by auction recently, and realised high 
prices. A 36in. electrically driven horizontal boring, 
surfacing and screw-cutting machine fetched £690, and 
a patent horizontal high-speed surfacing, boring, milling, 
and tapping machine, with travelling spindle and counter- 
shaft, was disposed of for £585. e Barrow Hematite 
Steel Company has opened the first iron ore mine at 
Bigrigg in Cumberland to be sunk since the war. Another 
incline shaft is being sunk at Cleator Moor, and negotia- 
tions are in progress to obtain permission to work a body 
of the ore under part of that town. Irish Wire Products, 
Ltd., have opened a factory at Limerick for the manu- 
facture of wood screws, wire, cut nails, tacks, and rivets. 
International Combustion, Ltd., have obtained a con- 
tract from the Nottingham electricity department for a 
complete coal storage plant for the North Wilford power 
station, capable of accommodating 100,000 tons of coal. 
A shipment of nearly 8000 tons of iron ore from New- 
foundland has arrived at N rt Docks for the Ebbw 
Vale steel works of Richard Thomas and Co., Ltd. It is 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


the first consignment to the. works since the Ebbw Vale 
plant closed in 1929. Four mills at the Cwmfelin Tin- 
plate Works of Richard Thomas and Co., Ltd., are to be 
reopened immediately, and another mill at the Gwalia 
Tin-plate Works is to be started this week. The erection 
of the low-temperature carbonisation plant at Werntarw 
Colliery, estimated to cost £650,000, is to be commenced 
at once. An offer has been made to the Glasgow Corpora- 
tion by William Dixon, Ltd., of unpurified coke oven gas 
at 54d. per 1000 cubic feet. A sliding scale arrangement is 
proposed to meet fluctuations in production costs. The 
company’s coke ovens at Polmadie could supply 6,000,000 
cubic feet of gas daily, and the price quoted is much below 
that of making gas at the Corporation’s gasworks. The 
Department of Overseas Trade announces that the follow- 
ing are open for tender :—Tanzim Department, Cairo : 
One evacuating pump and a dewatering pumping set ; 
centrifugal purifier for purifying oil for Diesel motors, 
with oil pump, electric motor and heater for treating 
100 gallons of oil per day (June 23rd, Cairo). Uruguay, 
State Electricity Supply and Telephones Administration : 
Round steel bars for reinforced concrete and mild steel 
angle bars, tees, and flat bars (Montevideo, July 13th). 


Copper and Tin. 


The lull in the demand for electrolytic copper 
from the consuming industries which has been noticeable 
during the past fortnight or so continues. It is evident 
that users in this country and on the Continent covered 
their requirements a couple of months or so ago much more 
extensively than had been supposed. On the other hand, 
there has been a considerable amount of buying by foreign 
Governments and public departments on the Continent, 
which has reached in the aggregate a large tonnage. The 
Russian Government, in particular, has bought on an 
important scale, and for forward delivery, and German 
and Italian State departments also have been in the 
market. In the United States the steel strike, although 
it has no direet connection with the copper trade, has 
resulted in a decline in buying by American consumers, 
and this, in turn, has freed a certain amount of copper for 
disposal to European buyers for nearby dates. To this 
extent the prompt position has improved, but it is still 
difficult for consumers who require supplementary tonnages 
to cover their needs. Fresh quantities of electrolytic 
have been withdrawn from warehouse to meet the demand 
for metal for near delivery, and the extent of the drain 
upon the stocks is shown by the statistics which disclose 
that since the end of Jan refined copper stocks have 
fallen from 41,862 tons to 10,726 tons at the end of May. 
On the other hand, the tendency for rough copper to replace 
refined metal is shown by the increase in the stocks from 
1007 tons at the end of January to 5403 tons at the end of 
May. In the standard copper market trading has been on 
the quiet side and the backwardation has declined to 
about 12s. 6d... Business in the tin market has been rather 
spasmodic, although the general level of consumption 
appears to be well maintained. Prices have moved 
irregularly and have been quick to respond to any buying. 
The labour position in America appears to have dissipated 
any hopes which were entertained of large purchases from 
that market in the immediate future. Operations at the 
tin-plate mills in the United States have fallen from 
over 100 per cent. to 95 per cent:, and it is feared that the 
decline will continue further. The industrial demand for 
tin in Europe appears to be expanding, and this is reflected 
in rather better purchases by Continental buyers, who for 
a long time pursued a policy of taking their tin on hand- 
to-mouth lines. The stocks in warehouse in this country 
appear to be gradually increasing, and arrivals of Dutch 
tin have helped this movement. 


Lead and Spelter. 


A rather uncertain tone has ruled at times in 
the lead market. At the beginning of the week there was 
a sharp advance which was generally ascribed to the 
belief that the gold scare was definitely over. Consumers 
who recently bought good quantities have shown a dis- 
position to hold off the market, probably thinking that 
the best policy was to wait until the trend of prices 
became more certain. It is suggested that the require- 
ments of the consuming trade have shown little decline 
since the early part of the year, but that the users are in 
a better position, as they have had opportunities since 
then of covering their forward needs and of accumulating 
a certain amount of stock. This may not apply so much 
to Continental consumers as to the British, but even in 
their case it would seem that they are in a more com- 
fortable position than for some time. If, as seems possible, 
more stable conditions develop than have ruled during 
the past few weeks, and the market is less subject to 
scares arising from international disturbances, prices 
should again become firmer. Rather more nearby lead 
has been available for the market recently, but there 
does not seem to be much surplus metal when consumers 
require odd lots for quick delivery. In America the 
market has been active in spite of the steel strike, and 
there is little expectation that prices will develop any 
weakness, although consumption may be somewhat 
affected. ... After passing through a period during which 
both speculators and consumers showed little interest, 
the spelter market has developed a brighter appearance. 
With the passing of the gold scare, speculation became 
more active, and consumers bought with greater freedom 
than for some time past. With the development of 
more cheerful conditions at the beginning of this week, 
@ firm tone became manifest. Some Continental spelter 
is expected to arrive shortly, but the quantities coming 
forward this month will probably be less than in May. 
There is still a scarcity of high-grade metal, and con- 
sumers who urgently require parcels have to pay a pre- 
mium. There have been also some inquiries for spot lots, 
and a certain amount of spelter has been delivered from 
warehouse to fulfil May contracts. 
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Current. Prices. for Metals..and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— e's. "d. 


Hematite Mixed Nos.* her Fewer 
No. 1 | ae Se 


Cleveland— (D/d Teesside Area) 


No.1 ae ee a ae eT ee 
No. 3 G.M.B. st coh eel A Oirk. 
No. 4 Foundry ... ... 5 0 0.. 
Basie (Less 5/— rebate)... 5 0 @ ... 
MipLanps— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry G, ME Barres 
oe Forge... 5 1 0... 
Basic (Less 5/—rebate) ... 5 0 @... 
Northampton— 
Foundry No. 3° 00.000.) B37 S 
Lo RNa A meer oes age nd 
Derbyshire— 
No.3 Foundry... ... 5 6 O... 
MMR occ. Gee es, 3 SS 
ScoTLanD— 
Hematite, f.o.t.furnaces* 6 3 © . 
No. 1 Foundry, ditto ... 5 15 6. 
No. 3 Foundry, ditto ... 513 0. 
Basic, d/d (Less 5/—rebate) ! i. 


N.W. Coast— [4 
Hematite Mixed Nos.* ic 


oon ow 
me we at 


* Less 5/— rebate. 


MANUFACTURED IRON. 


Home. 
Lancs. AND YORKS.— feds 
Crown Bars ... ... ... 11 17 6... 
Best Bars SEGA OFLU Ot GEV AgEY: 
Miptanps— 
Crown Bars ... pe. ar re 
Marked Bars (Stafts.) . 13 0 0. 
No. 3 Quality... ... ... 10 5 0... 
No. 4 Quality... ... ... 1018 0... 
ScoTLanD— 
ee ees > ie Te eee 
ON ERE EE RS MS oe) EE 
N.E. Coast— 
Crown Bats.) 2. IR IT OB. 
Best Bars sa cis EB nile Bee 
Double Best mane coe: ey eae ee 
NoRTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.qg..... .-- 12:10 0... 
STEEL. 
Home. 
LONDON AND THE SouTH— pee” 
Angles | :.00)#84: yr cot Mi Bo, > 
Woes xn | ti Ses Ate. 1B-18 590 a 
Toiste ~ | zie its. ga et “Biss 
Channels... ©... 0050 0 BRE QV 0G. 
Rounds, 3in.and up ... 12 3 0.. 
: under 3in.* ... 12 0 6.. 
Flats, under Sin.*... _... 12. 0..6... 
Plates, jin. (basis) ... 11 13 0 .: 
oa  peaer stages at be | am aes 
re nd’ cet sadn AE on 
al fein. . a . oe ee ee 
Un. fin. to din. inh << £4, $562 
Boiler Plates, jin. wevh? @ Oni 
Norts-East Coast— % £.; Gy 
TR ee: 6 
(eee eee ee a 
Folate; j<<re; Joost vee eld’ Pocihe-t6 
Channels... ... -Otlas BB 
Rounds, 3in. oat mage 1.2 OR? Gi198e, J, 
od iiider 3m.*°° 8? TY 18 °°O "fe. 
Plates, jin. (basis) ... ll 8 0 ... 
me (ins eset. Jantesbh a8 ni 
Fe FeO. NE. Meda: 
Fe fin. . ie 5 ibe La fae 
Un. in. to si! tick. .. 1115 6 
Boiler Plates, jin. oe iy Le 
MrIpLANDs, AND LEEDS AND DistrictT— 
£s. d. 
Angles... .. « Oreo BELO” OC. boo 
. pra rete Sete: oy 4S Re 
ON CON nd CRE I Nd SR | US me 
Channels... ... oo yo 
Rounds, 3in, amie up ./12 0.6... 
te under 3in.* ... 11 18 0... 
Flats, 5in. and under*... 11 18 0... 
- Plates, jin. aml Pre | a el Dee 
- CS RS cae are TD ae | 
- $0 <jeren cis ebycy recs kori ®t 
o fein. . 99238-1914 Ba. 
Un. fin. to him esl 1115 6 
Boiler Plates, jin. .. 12°0 6 





ack 


0 d/d Glasgow 
6 ” 
6 





purchasing only from associated British Steelmakers, 


STEEL (continued). 


Joists. as well. as Sections and Plates are. now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, June 9th.) 


CopreR— 
Gaatii © wea Tia dition ntide £57 5 Oto £57 7 6 
Three months... ...... ... £56 12 6to £5615 0 
Electrolytic ... ... £62 0 Oto £64 0 0 
Best Selected ~—— did Bir- 
mingham £6315 0 
Sheets, Hot Rolled ded do £93 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14}d. 144d. 
» Brazed (basis) 14}d. 14}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £53 0 0 


Home. Export. 


Tubes, Solid Drawn, 2/1 Alloy 124d. 124d. 


»  Brazed apcgh ole 14}d. 144d. 
Tin— 
Qeele i OR OS. CO BSRE OO He Base" SO 
Three months... ... ... ... £250 10 Oto £250 15 0 
mes 285 flac wienineiriee eet CEPA Bote 482:164:3 
SPELTER :. ae tS  aer th ne, Me ET: Cae aoe 


Aluminium seats: (British). £100 to £105 





eoocooooco oC eA AaB @ 


SSSCSS CHa F 


Ferro Manganese (loose), 76p p-c. 


Nickel] (per ton) 
Cobalt 1. Gk oe oe oa hie 8/6 £0°8/7 per Ib: 





ecocooc ooca ae an & 


Home. Export. 
GLascow anp District— £ 8s. d. feud, 
Angles - 1) 0 6 10 12 6 
Tees... 12°00 6 1) 12 66 
Joists ll 0 6 10 12 6 
Channels. . ; ce |e 10 17 6 
Rounds, in. eae TH. saat ORS 1112 6 
” under 3in. 11 18 O* lL 0 0 
Flats, din. and under ... 11 18 0* 11 0 0 
Plates, jin. (basis) oo arse 11 0 0 
” fein. it 13,0... ll 5 0 
Ps qin, 1118 0O.. lL 10. 0 
%» fein. ; Bhi ® Mes 1115.0 
Un. #in. to pin. inek 1115 6... 12 10 0 
Boiler Plates, jin. 1118 0.. 12 2 6 
South Waites AREA— = 2.0 £466... 
Angles a? sath RE ae 10 12 6 
Tees... hy Qibe. 1L 12 6 
Joists axphk O.Oou 10 12 6 
Channels.. Je MAE 2: 1017 6 
Rounds, ain. did up PER, GAG 1112 6 
” under 3in.* . ae ae! ee ll 0 0 
Flats, 5in. and under*... 11 18 0 .. 11 0 0 
Plates, jin. (basis) RRO MS Av 1k 0 0 
Moines Warne agscgek. 11 5 0 
oe din. a : del, ae, Spor 11 10 9 
i jyin. pene we ie Bee 1115 0 
Un. #in. to fin. incl. Re ee Re 13: .2 6 
IRELAND—F.0.Q. BELFast. Rest or IRetanp. 
£.« 4. £ s. d. 
Angles ... Sika t. ORB 1M60@ J: li 8 0 
eee eee Vo oe ee i2 8 0 
RE Ry. 1 ae RE 11 15 6 
Channels... ... coi h DE. AS con 11 13 0 
Rounds, 3in. pia Up -i 92) 5 6 .. 12 8 0 
rv under 3in.* ... 10 16 0.. 10 16 0 
Plates, jin. (basis) ... 11 13 0.. 1115 6 
» Mee, rechity metus free heee Lateess 12 0 6 
» Wot salimubba Svl-a 12 5 6 
*» *in. . (42 10:05. 1210 6 
Un. xin. to jin. int oot EB Bey 12 5 6 
*Rounds and Flats tested quality; U ntested 9/- less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. ' ha Sk £ s. d. 
11-G.to 12-G.,d/d_... 15 0 0 ..f.o.b. 14 10 0 
13-G., d/d ae a eh 
14-G. to 20-G.,d/d___... 15 10 0 .-f.o.b. 14 15.0 
21-G. to 24-G.,d/d... 15 15 0. ..f.o.b. 16 0 0 
25-G. to 27-G., d/d 1610 0... -f.o.b. 15 15 0 


South Africa, 24-G. Basis “£15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s. ; Irish Free State, £16 10s. f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s.d. Export. Basis— £ s. d. 
4-tonlotsandup... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G.to 29-G....19 6 0 
Under 2tons  ... 21 2 6 30-G. and lighter 20 0 0 
Export : India, £22 5s. ¢.i.f.; South Africa, £18 15s. f.o.b., 

plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 24s. 0d. to 25s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 


Billets. 100 ton lots. £ s. d. 
Soft (up to 0-25% C.), untested 717 6 
” * tested S.an.ae 
Basio (0-33% to 0-41% C.) ods $12 6 
+» Medium (0- 42% to 0-60% C.) 9 2.6 
» Hard (0-61% to 0:85% C) 9 12 6 
- » (0: 86°, to 0:99 C.) 10 2 6 
os » (over -99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 102 6 
» Light, f.o.t. “t 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder ++ 5/3 per Ib, 
Ferro Tungsten... «+3 «5/0 per Ib. 
’ Per Ton. Per Unit. 
Ferro Chrome, 4p.c. to 6 p.c.carbon £22 10 0 7/- 
a + 6p.c.to8p.ec. ... £21 10 0 7/- 
A 5 8p.c.tol0p.c. ... £21 10 0 T/- 
i 4 Specially Refined ... 
ws i Max. 2 p.c. carbon £33 0 0 1l/- 
i » lp.c.carbon £35 15. 0 LL/- 
" - » 0-50 p.c. carbon £36 10. 0 i2/~ 
” ” » earbon-free .... 94d. per lb. 
Metallic Chromium... +. se 2/5 per Ib. 


£16 15 Ohome 


» Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/-p.u. 


os 2 75 p.c. -- «. £17 O Oscale 6/—p.u. 
». Vanadium... .... «,.) «++, 12/8 perlb. 
»  Molybdenum,.. ... ......-.. 4/9perlb. 
»  Titenium tonsineenigeg) .+» )) 9d. per Ib. 
ance £180 to £185 


CarpirFr— 





FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(£.0.b. Se ees Unscreened 
Hamiiton Ell ; 
Splints 
AYRSHIRE— 


(f.0.b. Ports)—Steam 


FiresHine— 
(f.0.b. Methil or Burntisland )}— 
Prime Steam . pana 
Unsereened Wevigetion 


LoruiaNns— 
(f.0.b. Leith}—Hartley Prime 
Secondary Steam ... 


ENGLAND. 


Sours Yorksuire, Hotr— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
ce ONG... ose 
» . Best Small... 
Unscreened 


DorHam— 
Best Gas... 
Foundry Coke 


SHEFFIELD— 
Best Hand-picked Branch ... 
South Yorkshire ... 
Seconds ... 


Steam Coals : 

Best Admiralty sas 
Best Seconds spain 
Best Dry Large 
Ordinaries... 
Bunker Smalls 

Cargo Smalls ... 

Dry Nuts 

Foundry Coke 
Furnace Coke 

Patent Fuel. ... 


SwaNnsea— 


Anthracite Coals : 
Machine-made Cobbles... 
Nuts oO: et 

Beans 

Peas 2 er | 

Rubbly Culm... 


Steam Coals 3 
Large- Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


SOUTH WALES. 


Export. 
20/6 to 21/- 
21/6 to 22/- 
23/6 to 25/- 


21/6 


22/6 to 23/- 
20/— to 21/- 


22/6 to 23/- 
19/6 to 20/- 


22/- to 24/- 
22/- 
17/6 

20/- to 21/- 


22/6 to 23/- 
38/- to 44/- 


26/- 0 27/6 
26/- p 27/6 
25/- 
26/- to 27/- 
19/6 to 20/~ 
20/- to 21/-- 
27/6 
40/— to 60/— 
37/6 to 42/6 
25/- 


38/- to 41/- 
41/— to 51/- 
40/— to 50/- 
27/6 to 35/- 
21/- to 26/6 
15/- to 16/9 


20/— to 26/- 


Exclusive of Governmené tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 


Per Gallon. 
34d. 
444. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Technicians. 


THERE are many clauses in collective contracts 
that must be entirely revised before there can be hope of 
industrial peace. One of them is the clause defining the 
engineer and fixing minimum salaries, which are the same 
for engineers and technicians, and differ little from those 
of draughtsmen, while the highest minimum for the engi- 
neer is lower than that for a shop foreman. The list of 
minimum salaries does not trouble engineers with degrees. 
They refused to meet the C.G.T., and ignored the contract. 
It is only of interest to engineers who, since the law was 
passed precluding anyone from calling himself an engineer 
without possessing a diploma or degree, have come into 
the category of technicians. Collective contracts were 
drawn up when labour had control of the industrial situa- 
tion, and, in classifying the “ collaborators of industry,” 
it was declared that the function alone was to be taken 
into account without reference to the title conferred upon 
an engineer by a diploma or degree. Consequently, the 
engineer is defined as a “‘ technician having acquired by 
scientific and professional studies, or by long personal 
experience, a technical ability supported by a general 
knowledge, often recognised by a diploma, which enables 
him to deal with all questions relating to manufacturing, 
planning, testing, buying and selling, and capable of taking 
initiative and accepting responsibilities.” In the light 
of the labour attitude towards employers and their sup- 
porters, this definition is obviously part of the levelling 
process which is essential to the policy of labour control. 
It is the first time that a definition has been given of a 
technician, who is merged into an engineer without the 
necessity of taking a degree. Hitherto, he was a man of 
specialised knowledge and experience, oftentimes exer- 
cising the functions of an engineer because of that experi- 
ence, and his influence was particularly marked many 
years ago when the engineering industry was passing 
through rapid changes and developments. Men without 
engineering training applied to new problems a mechanical 
instinct and imagination, and a new technical experience 
based on trial and error, that created the motor car and 
aeroplane industries. They had, nevertheless, to colla- 
borate with trained engineers. The same opportunities 
for them do not appear to exist to-day. The technician 
has risen from the workshop with facilities offered by 
State, municipal, and industrial organisations for technical 
instruction. He is a specialist in his own particular branch 
of industry, usually under an engineer. With the new 
definition that classes the engineer without a degree as a 
technician, labour expects to bring within its ranks a 
sufficiency of technical skill to dispense with fully trained 
engineers who are on the side of law, order, and authority. 

Engineers’ Training. 

The labour attempt to select technicians under 
whom the men will work has given prominence to the part 
that engineers can and must continue to play in industrial 
organisation and control. At this time, when the situation 
is complicated by syndicalist activity, the publication of 
the proceedings at a conference held three months ago 
before the Syndicat Professionnel des Ingénieurs Diplémés, 
and addressed by Monsieur Brull, managing director of 
a munition factory, recalls proposals then put forward 
to meet a situation arising out of the dwindling employ- 
ment in the engineering profession. Much of the trouble 
was due to so large a section of employers failing to appre- 
ciate the services of competent engineers, whose functions 
were filled by technicians. In analysing the situation, 
Monsieur Brull came to the conclusion that this prefer- 
ence for the technician was largely due to his intimate 
connection with the men. The technician was himself a 
mechanic, and could show the men how to do their work. 
He was, in fact, an experienced foreman with technical 
knowledge and en‘ with an engineer’s responsibilities. 
In the opinion of Monsieur Brull, the engineer must have 
the same practical acquaintance with the workshop and 
the men, and his training should be carried on with 
intervals of, say, three months’ work, in various engineer- 
ing shops. This point in a well-considered and complete 
address on the training of engineers was intended to show 
the necessity of technicians not being allowed to feel 
that they are as good as the engineers from whom they 
take orders. Fortunately, while a considerable section 
of technicians refuse to be drawn into the C.G.T. ranks, 
employers now regard trained engineers as indispensable 
Ser who can save them from the grip of syn- 
aicalism. 


An Employers’ Victory. 


The General Commissioner of the Paris Exhibi- 
tion finds himself in a difficult situation when he is obliged 
to intervene in conflicts between the C.G,.T. unions and 
contractors, for it is his duty to see that the work is 
carried on without interruption. The men took advantage 
of this state of emergency to make claims that contractors 
at first conceded under pressure from the General Com- 
missioner, and then protested when he gave in to the men 
over questions of pay, which he settled independently of 
the contractors by meeting exorbitant demands out of the 
State funds. The Government desired to avoid trouble 
at all costs. Contractors objected-to this being done as 
creating a dangerous precedent. On the question of 
authority, too, the General Commissioner was unable 
to preserve an impartial attitude when the men had 
complete control of the situation and threatened to hold 
up the works indefinitely. The struggle came to an end 
when the C.G.T. union banned the electrical engineering 
firm of Verger-Delporte for employing men belonging to 
non-affiliated unions. Monsieur Verger is President of 
the Chambre Syndicale of electrical engineers, and took 
up a determined attitude with the employers’ federation 
behind him. When therefore the C.G.T. union workers 
invaded the pavilion being installed by the firm, with the 
intention of remaining there until the men belonging to 
non-affiliated unions were dismissed, all employers declared 
that they would withdraw from the Exhibition unless 
the men in occupation were expelled. This was done by 
the military police, and the employers’ victory was 
complete. 


American Engineering News. 


Heat Treatment for Rails. 


More than a million tons of steel rails have been 
ordered for laying on American railways during the current 
year, and there is a steady increase in the use of the heat- 
treatment process for normalising the rails or relieving the 
internal stresses which are set up in the usual process of 
cooling on hot beds in open air without control of the 
rate of cooling. For the Brunnotising process, developed 
by the late Mr. John Brunnet, metallurgical engineer of 
the Carnegie-Illinois Steel Company, this company has 
recently put in operation a normalising furnace, 255ft. 
long, 94ft. wide, and about 7ft. high. It is long enough to 
hold six groups or charges of standard 39ft. rails, with six 
or eight rails in each group. Above the floor is a series of 
live rollers of alloy steel, 15in. in diameter, on which the 
rails lie, on their sides. The rails are moved through the 
furnace by the rotation of the rollers, the time in the fur- 
nace being from 18 to 30 minutes, depending upon the 
weight of rail. As a new group of rails from the hot bed, 
accurately spaced, is fed into the furnace, all other groups 
are advanced one rail length, while the foremost groups are 
discharged. In the intervals between these rail length 
moves, the rails in the furnace are moved back and forth 
continually several times a minute by the rotation of the 
rollers, this oscillation aiding uniform heating. The 
furnace is divided into eight heating zones with automatic 
heat control. The rails are at 900 deg. to 1100 deg. Fah. 
when they enter the furnace, and are gradually heated to 
about 1550 deg. or 100 deg. above the critical range, and 
then cool gradually until they emerge on a roller table 
where end-hardening treatment is given to reduce wear 
and battering at the joints. The entire process results 
in a finer grain of steel, relief of internal stresses, increase 
in toughness, and greater ductility. Most of the rails 
thus treated are of heavy section, 90 lb. to 132 lb. per. yard. 


Large Coal Shipping Pier. 


One of the largest of the many coal-shipping 
plants at United States ports is a new one at Norfolk to 
supplement the existing piers of the Norfolk and Western 
Railroad, at a cost of £320,000. It is of the low-level type, 
with elevating cradle and dumper for handling coal cars 
up to 120 tons capacity, and having a capacity for deliver- 
ing 4800 tons per hour to steamers. The pier is of massive 
concrete, 1000ft. long, 74ft. wide, and 56ft. deep, on timber 
piles, with two steel viaduct approaches for loaded and 
empty cars. A steel tower, 140ft. high, has a counter- 
weighted platform or cradle raising and dumping the cars. 
From the yard, the cars move by gravity across track 
scales to a point where a “‘ mule”’ or “ barney ” operated 
by cable pushes the car up an incline, whence it proceeds 
to the dumper, its speed being regulated by car retarders 
under remote control. A motor car on parallel track, with 
movable side arm, pushes the coal car on to the hoisting 
platform, where another car retarder brings it to rest. 
There it is automatically clamped and a cover comes down 
over the car, so that coal can only flow out in the space 
between this cover and the side of the car, thus reducing 
drop and breakage of the coal. A 40-ton pan, with sliding 
baffle to check the movement of coal, receives the contents 
of the car and delivers it to a vertical telescopic chute, 
4ft. in diameter, which is lowered into the ship’s hold. 
This chute may be adjusted from 20ft. to 50ft. in length, 
and has at the bottom revolving gates which distribute the 
coal uniformly and quietly. A slotted 4in. water pipe 
sprays the coal as it flows from the car. The electric 
operation is largely automatic and requires only two men, 
one at the hoisting cradle and one at the adjustable pan 
or apron. A bunkering barge, 116ft. by 35ft., with a 
capacity of 500 tons, has an elevating conveyor and chute 
for delivering bunker coal to the steamers at the rate of 
150 tons per hour. 


A 12,000-Ton Bascule Bridge. 


To connect lake-front boulevards and park 
systems north and south of the Chicago River, at Chicago, 
a double-leaf, double-deck bascule bridge is being built, 
in which each leaf will weigh about 6200 tons. It is 264ft. 
long between trunnion bearings, and its upper deck 
is 108ft. wide, with two 40ft. roadways and 14ft. 
walks. Steel viaducts, 1200ft. and 2500ft. long, form 
the approaches. Cylinder piers built in open wells and 
extending 80ft. to 100ft. to solid rock, are the founda- 
tions for the great concrete tail pits which receive the 
counterweights as the leafs are raised. For navigation, 
there is a clear channel of 220ft. between fenders, and a 
headway of 24ft. when the bridge is closed. Each movable 
leaf is built up of four parallel trusses, each carried by a 
steel shaft in trunnion bearings mounted on massive trans- 
verse girders, which in turn are supported on steel columns 
on cylinder piers 12ft. in diameter. The trusses, spaced 
30ft. apart are connected by 32in. cross girders between the 
top chords, and between these are longitudinals, 2ft. 8in. 
apart, upon which is the deck of steel grating filled with 
lightweight concrete. The floor framing is welded. 
Silicon steel is used in the trusses, main cross girders and 
columns. The counterweight pits are concrete boxes, 
104ft. by 68ft. in plan and 40ft. deep, with the bottom 30ft. 
below water level. They are designed to resist water 
pressure and blows from passing steamers. Live loads 
include 125 Ib. per square foot for the roadways and 100 Ib. 
for the walks, 4000 Ib. per lineal foot for electric tramway 
tracks on the lower deck and two 24-ton motor trucks 
abreast. Each leaf will be operated by a pair of gear 
trains with two electric motors of 100 H.P., one motor 
being in reserve. A 40in. pinion gears with a rack of 
20ft. radius. The drop forged trunnions are 34in. and 
28in. in diameter. Cenire locks hold the leaves in align- 
ment and heel locks prevent tilting of the leaves as heavy 
loads pass. The bridge can be opened to its full open 
position in less than a minute, in face of a wind at 28 miles 
an hour. 


Radiant Heat Annealing Furnace. 


In a new gas-fired short-cycle furnace at a 
malleable iron foundry in the United States, the castings 





are annealed in a cycle of 30 hours, while in the former 


furnace—with’ castings packed in pots and boxes—the 
cycle was 60 hours. The difference is due to furnace 
design and a metallurgical control system by which the 
castings are protected from scaling and excessive car- 
bonisation or decarbonisation by means of a reducing 
ati here, so that pots and boxes—which have to be 
heated—are not necessary. For the production of 55 tons 
of annealed small castings in ‘24 hours the furnace is 102ft. 
by 15ft. wide, heated. by transverse U-shaped radiant 
tubes, fired by natural gas, giving a diffusion flame that 
is uniform throughout its length. The interior of each 
tube is under a slight negative pressure, so that no products 
of combustion can escape into 26 in case of the 
fracture of a tube. i travel through the furnace 
in shallow pans loaded on trays, 26in. by 38in. There are 
four parallel lines of trays, each carried on rollers, and 
each pushed forward through the furnace independently. 
A vestibule or “ air lock” at each end, dosed with gas 
before the doors open, preserves the furnace atmosphere. 
In the first heating zone, there are tubes above and below 
the castings; beyond this they are below only, and a 
refractory muffle is between the tubes and the werk, to 
ensure an even diffusion of the heat. The castings are 
heated rapidly to 1500 deg. Fah., are then under control 
at 1750 deg., which is held long enough to complete the 
primary stage of graphitisation. They are then cooled 
rapidly to 1400 deg. Fah., and finally at the rate of 6 deg. 
to 10 deg. per hour to below the control temperature. 
Automatic hydraulic apparatus pushes the lines of trays 
intermittently. The furnace has a welded steel casing, 
with insulated refractory lining, and a flat arch suspended 
from the roof. Further reduction in the length of time 
eyele is probable. A similar furnace has been built for 
grey iron castings, to relieve internal strains and to 
facilitate machimng. - 








British Patent Specifications. 





ted 


When an i tion is from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











ELECTRICAL APPLIANCES. 


464,809. November 7th, 1935.—Execrric DiscHarGcr 
Devices, The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2, and V. J. Francis, 
Research Laboratories of the General Electric Company, 
Ltd., Wembley, Middlesex. 

This invention relates to electric discharge devices of the type 
having at Jeast one main electrode consisting of or coated with 
thermionically emitting material, such as alkaline earth com- 
pound, and an auxiliary electrode, for facilitating starting, in 
the neighbourhood of that main electrode. It is found that the 
starting voltage sometimes increases materially during life. 
This increase is probably associated with a change in the 
auxiliary electrode, such as a poisoning of its surface, leading 
to an increase of the field required to start a discharge from it. 
The inventors have found that the increase can be prevented or 
reduced in amount and/or frequency by placing the auxiliary 
electrode not, as is usual, to one side of the main electrode and 
out of the path of the main discharge, but so that its end is in 
or near the path of the main discharge. It is then heated 
strongly by the discharge during normal operation. Preferably 





the distance between the main and auxiliary electrodes is not 
much r than 2 mm. Since the auxih electrode is 
heated by the discharge, it must be of a suitably refractory 
material. Tungsten, which is often used for ili elec- 
trodes, is a suitable material. Fig. 1 shows a section of the end 
of a high-pressure mercury vapour lamp according to the inven- 
tion, and Fig. 2 an elevation in the perpendicular e. Through 
the end A of the tubular envelope B are sealed pair of leads 
C to the main electrode D. This is of the familiar type, consist- 
ing of a tungst i losing a rod of alkaline earth oxide. 
The pair of leads serve to heat the electrode during manu- 
facture. — operation they are connected ther and 
the electrode is heated purely by the discharge. rough the 
seal E near the end A is sealed a plain tungsten wire F, the inner 
end G of which lies in the path of the main discharge, imme- 
diately in front of the main electrode and about 2 mm. from it. 
In order to prevent cracking of the seal by heat conducted 
along the wire F, a coil H of one or two turns is inserted between 
the inner end G and the seal E, so that the effective length of 
the wire is increased.— April 26th, 1937. 





TRANSMISSION OF POWER. 


464,801. October 25th, 1935.—TERMINATIONS OR JOINTS FOR 
HicH-TENSION Exectric Cases, Standard Telephones 
and Cables, Litd., T. R. Scott, J. K. Webb, and R. C. 
Mildner, Connaught House, 63, Aldwych, London, W.C.2. 

This invention relates to terminations or joints for high- 
tension cables, Referring to Fig. 1, the cable sheath is indicated 
at A, which is cut away to expose the cable insulation B in the 
usual manner, and C is the cable core or conductor connected 
to the terminal device E mounted on the porcelain sealing bell 

F. The condenser cone G comprises a metal tube former H 

at the apex end os a number of insulation separated 

conductive layers of gradually increasing diameter. The 
metal tube former is slipped over the cable insulation so that 
the cone G extends with its base directed away from the con- 
ductor C, and towards the cable sheath A, as shown. The 
conductive layer at the base of the cone is maintained at earth 
or low potential, whereas the conductive layer or metal former 
at the apex is at high potential, thus securing a capecity grading 
effect within the termination.- As indicated in the drawing, 





electrical connections K and L may be provided respectively 
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between the conductor C and the metal former H and between 
the sheath A and the conductive layer at the base of the cone. 
The latter connection L may be a low impedance connection 
comprising, if desired, a relay indicating device. The sealing 








bell would be filled with insulating compound in the usual 
manner, and, if desired, polymerised styrene may be applied 
to insulate the cone and isolate the compound in the termination 
from that in the cable.—A pril 26th, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


463,687. September 27th, 1935.—Gas Merrrs, United Gas 

Industries, Ltd., 51, Lincoln’s Inn-fields, London, W.C.2; 

E. W. Smith, 186, Kennington Park-road, London, S.E.11 ; 

A. Charles, the Meter Works, Rowan-road, Streatham 

Vale, London, S.W.16, and R. W. E. Gaskin, 3, Meadow- 
road, Claygate, Surrey. 

This is a long specification concerning chiefly the making of 

a gas-tight joint where the spindle of a dry gas meter passes 
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through the casing to the outside. The spindle is shown at A, 
and is worked by the interior crank B. It has to pass through 
the casing C and the gas-tight joint is made by the grease 
packing D. The grease, it will be seen, is held in a container E, 
which is pushed up between the bush F and skirt G. It is con- 
fined by the gland H. The outer casing and the bush may be 
screw- ied, as shown in Fig. 2, so that as the spindle rotates 
the grease is compressed.— March 30th, 1937. 


METALLURGY. 


464,814. March 4th, 1936.—DeposimiInc Bricut NICKEL 
Attoys, Louis Weisberg, Inc., formerly known as Weis- 
berg and Greenwald, Inc., 71, West Forty-fifth-street, 
New York, United States of America. 

The inventors give an extensive description of the experiments 
which they have made in searching for a plating solution which 
will produce a bright surface of nickel, cobalt, or their alloys 
without it being necessary to buff the article: They say that 
they have found that the addition of formaldehyde to the bath 
produces the desired result, and suggest the following solu- 
tions :—Nickel sulphate, 240 grammes per litre ; niekel chloride, 
45 grammes; nickel formate, 45 grammes; cobalt sulphate, 
15 grammes ; i Iphate, 1 gramme; formaldehyde, 
0-5-1 gramme per litre, A solution having the following com- 
position produces a deposit somewhat less ductile, but this 
solution a@ broader plating range :—Nickel sulphate, 240 
grammes per litre; miekel chloride, 45 grammes; sodium 
formate, 35 grammes; cobalt sulphate, 15 grammes; ammo- 
nium sulphate, 2-5 grammes ; formaldehyde, 1-0 gramme per 
litre. The total metal content (nickel plus cobalt) expressed 
as the sulphates may be varied from 120 to 400 grammes per 
litre, so long as the ratio between the nickel and the cobalt 
is kept within suitable limits. These limits are wide. A ratio 
of 20 nickel to 1 cobalt gives excellent results ; so does 10 nickel 
to l eobalt. On the other hand, fair results have been obtained 
with a ratio of 20 cobalt to 1 nickel. The chloride expressed 
as metal chloride may vary all the way from 0 to 60 grammes 
or more per litre. The purpose of the chloride is to produce 
adequate anode corrosion. For high-purity nickel anodes 
45 grammes per litre or more are recommended. Cobalt anodes 
or anodes containing cobalt may be operated with a lower 
chloride content.—April 26th, 1937. 


464,824. October 21st, 1935.—Sorr Sotpger, Adam Géhringer 
and Wolfgang Hartdegen, trading as Metallhiitte A. 
Géhringer and Hartdegen, 19, Friesstrasse, Frankfurt-on- 
Main, N.O.14, Germany. 

The invention refers to a soft solder composition, consisting 
principally of lead and tin, and intended for the usual purposes. 
Most of the usual high-grade lead-tin-solders contain 40 to 
50 per cent. tin. The object of the invention is to produce a 
solder composition with a greatly reduced content of, tin, being 
of equal value in its technical qualities to the usual solder com- 
positions, but being cheaper than these. It is proposed that the 
proportion of tin in a lead-tin solder be uced to Jess than 
25 per cent., at an increase of the lead proportion up to 90 per 
cent. by adding up to 5 per cent. of bismuth, say, 1 to 5 per cent. 
for usual soldering purposes. <A soft solder according to the 
present invention comprises :—Lead, 75-90 per cent.; tin, 
5-24-5 per cent.; bismuth, 0-5-5 per cent.; cadmium up to 
3 per cent. If it is required to reduce the melting point almost 
to the melting temperature of the staple soldering composition, 
this may be effected by means of a small addition of cadmium, 
up to 3 per cent.—April 21st, 1937. 





ORDNANCE AND ARMOUR. 


463,686. June 20th, 1935.—Mzans ror LauNCHING TORPEDOES, 
H. Scott-Paine, the British Power Boat Company, Hythe, 
Southampton. 

This is a gear for launching torpedoes from light high-speed 
motor boats. The drawings show the stern of the boat with the 
torpedo carried on a cradle A by means of two pairs of wheels 





BB and CC. These wheels run on rails DD and EE, with 
check railg above... At the. time of launching, these. rails are 
extended beyond the stern of the boat by the foldable erection F. 
The rails D D are not continued so far aft as the rails E E, so 


N?463,686 





that as the torpedo slides aft, after being released by the catch 
G, its nose falls into the water first and it dives to its running 
depth. Inertia is utilised to help the launching by suddenly 
aceelerating the boat.—A pril 5th, 1937. 


N°464,793 


464,793. October 24th, 1935. 
—Buiastine DEVICE FOR 
Borenotes, J. Taylor, 7, 
Winton-cireus, Saltcoats, 
Ayrshire, and Imperial 
Chemical Industries, Ltd., 
Imperial Chemical House, 
Millbank, London, S.W.1. 

This is a blasting cartridge 
for enlarging bore-holes, which 
may be used over and over 
again. It comprises a_sub- 
stantial container A, which is 
charged with a liquid that can 
be exploded by the electrical 

device B through the leads C. 

The outer opening is closed by 

the diaphragm D, which is 

held in place by the cap E, 

which will withstand a pressure 

of from 6 to 12 tons per square 
inch. Above there is screwed 
in a distributing tube F per- 
forated to permit the escape of 
the gases of explosion when the 
o= r -e is ruptured.—April 
26th, 1937. 




















MISCELLANEOUS. 
464,192. September 10th, 1936.—ApPraratus ror THE ELEC- 
TRICAL CIPITATION OF SUSPENDED PARTICLES FROM 


GasEous Ftivuips, Lodge-Cottrell, Ltd., 
(Parade), Birmingham. 

The electrofilter described in this specification consists of 
three communicating chambers A, B, and C. The chamber A is 
the charging stage, B the precipitating stage, and C an inter- 
mediate chamber in which the particles which have not been 
electrically charged in the first or charging stage are attracted 
by icles which have been charged and therewith 
to form larger particles whieh are easily separated out in the 
second or precipitating stage. Discharge electrodes D are 
arranged in the chamber A in the usual way and are connected 
by means of a lead E to a source of high-tension D.C. Between 
the discharge electrodes D are dis opposing earthed elec- 


of George-street 





trodes E. In a similar manner high-tension electrodes F and 
N°464,192 
K 








earthed opposing electrodes G are disposed in the chamber B. 
The high-tension electrodes F are likewise suspended and insu- 
lated. They are not, however, connected to a source of electrical 
supply, but are charged by induction from disch: electrode 
system D by means of a series of discharge polete 1 seohieting 
from a member J. They are connected to the discharge eler- 
trode system D and are situated either in proximity to the dis- 
charge electrode system D or in proximity to the high-tension 
electrodes F of the precipitating stage. The member J is pre- 
ferably adjustably mounted, for example, on a_ telescopic 
extension piece (not shown), so that by altering the position, 
e.9., distance and inclination, of the member relative to the 
high-tension electrodes F the charging of the latter ean be 
varied. The gas stream flows in the usual way in the direction 
of the arrows K through the electrofilter and is first ionised in 
the chamber A and then freed of the suspended particles in the 
chamber B.—April 13th, 1937. ‘ 

464,803. October 25th, 1935.—Fium Duct, Thermal Engi- 
neering Corporation, 521, East. Main-street, Richmond, 
Virginia, United States of America (assignees of Horace 
Lilburn Smith, jun.). 

This invention is concerned with the ducting used for ventilat- 
ing and similar purposes. Such ducting may have to turn 
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corners, and if these are made square turbulence of the gases is 
produced at the corner. The inventor consequéntly introduces 
a grid of guiding blades, as shown. These are made hollow so 
that the effective cross section at the corner is equivalent to that 
of the adjacent ducts and the gases are disturbed as little as 
possible.—April 26th, 1937. 





Forthcoming’ Engagements. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 
Inst. oF British FounpRYMEN.—Annual Conference at 
Derby: 

KeicHiey Assoc. of ENGINEERS.—Queen’s Hotel, Keighley. 
Annual general meeting. 8 p.m. 

Puysicat Soc.—Imperial College of Science and Technology, 
Imperial Institute-road, 8.W.7. (1) “The Production of 
Chladni Figures by Means of Solid Carbon Dioxide: I, Bars 
and Other Metal ies.”” Miss Mary D. Waller; (2) “ The 
Effect of Pr and Temperature on the Occlusion of Hydrogen 
by Palladium,” E, A. Owen and J. I. Jones; (3) “ Ultra. 
violet Band-systems of GeCl and GeBr,’’ W. Jevons, L. A. 
Bashford, and H. V. A. Briscoe; (4) “‘ The Ultra-violet Band 
System of Germanium Monoxide,” W. Jevons, L. A. Bashford, 
and H. V. A. Briscoe. 5.15 p.m. 


Saturpay, June 12ru. 


or EecrricaAL ENGINEERS: 
Secrion.—Annual Summer Meeting. 
3 p.m. 





South MripLtanp 


Inst. 
Visit to 


STUDENTS’ 
Droitwich Broadcasting Station at Wychbold. 
Monpay To Fripay, June l4rH tro 18TH. 

Inst. of MErcHANICcCAL EnotNerers.—Summer Meeting in 
Leicester. 

Tuurspay, JuNE 17TH. 

Royat Trecunicat Cottece Former Stupents’ Assoc.— 
Royal Technical College, Glasgow. Annual General meeting. 
2.15 p.m. 

Fripay, June 18ru. 

Inst. or Sanrrary EnGInEERS.—118, Victoria-street, S.W.1, 
General meeting. 6 p.m. 

Fripay to Monpay, June 18rx ro 2istT. 

Inst. oF Erecrricat ENGINEERS : TRANSMISSION SECTION.— 
Week-end visit to Holland. 

Saturpay, JuNE 19TH, 

Inst. or MEcHANICAL ENGINEERS : NortH-EasTeERN BRANCH, 
—Visit to H.M.S. ‘“ Sheffield’ at Vickers-Armstrongs, Ltd., 
Naval Yard, Walker-on-Tyne. 

Inst. or Sanitary ENGINEERS.—Visit to West Middlesex 
main drainage works, Mogden, Isleworth. 

Turspay, Junge 22np, ro Sarurpay, Junge 26rH. 

British WaTERWoRKs’ Assoc.—Annual general meeting and 
Conference in London. 

WEDNESDAY, JUNE 23RD, TO SATURDAY, JUNE 26TH. 

Newcomen Soc.—Summer Meeting in Herefordshire. 


Tuxspay, Juty 13rn, to Fripay, Juty 16rx. 
Puysicat Soc:—Informal Conference on the Conduction of 
Electricity in Solids, at H. H. Wills Physical Laboratory, 
University of Bristol. 
Tuurspay, Juty 8TH. 


Inst. oF Evectrricay Encrnerers: SovrH Mimpitanp CENTRE. 
8 Meeti Visit to Pirelli-General Cable Works, at 
Eastleigh. 


Wepnespay, Jury 2lst, To Fripay, Jory 23rp. 


Inst. or Mrxtnc Enoingers.—General meeting at Bir- 
mingham. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Aran E. L. CHortton, M.P., has joined the board 
of directors of Edward Wood and Co,, Ltd., Manchester, and 
has been appointed chairman to sueceed the late Mr. R. C. Irwin. 


Tae Howarpv Rotary Pump Company, Ltd., has now become 
incorporated with the Howard Pneumatic Engineering Company, 
Ltd. The personnel of the two companies remains unchanged. 

Mr. H. Watson-Jones, M.Eng., A.M.I. Mech. E., A.M.1.E.E., 
has relinquished his position with the Metropolitan-Vickers 
Electrical Company, Ltd., to take up that of manager of the 
Birtley Company, Ltd., Durham. 

Tre Nationat Smoxe AsatremMent Society informs us that 
its offices are being transferred from Manchester to London, 
and that on and r Thursday, June 24th, 1937, its address 
will be Chandos House, 64, Buckingham-gate, Westminster, 
8.W.1. 








LAUNCHES AND TRIAL TRIPS. 





Inxost, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Thos. and Jas, Harrison ; 
dimensions, length 410ft., breadth 66ft., depth 31ft. Engines, 
quadruple-expansion, pressure, 235 lb. per. eauare inch ; con- 
struc by Wallsend Slipway and Engineering Company, 
Ltd.; trial trip, June 3rd. 








CATALOGUES. 





GENT AND Co., Ltd.,, Faraday; Works, Leicester—Book 6 F 
of liquid level indicators, and alarms. 

Nissen Burupines, Ltd., Rye House, Hoddesdon, Herts.— 
“ The Nissen System of Protection Against Aerial Attack.” 

Heap, Wricutson AND Co., Ltd., Thornaby-on-Tees.—Par- 
ticulars of transportable or per t ‘* Bell ” hang 

Ruston anD Hornssy, Ltd., Lincoln. —A publication describ- 
ing some motor trawlers equipped with the firm’s marine oil 
engines, 

Samvet OsBorne AND Co., Ltd., Clyde Steel Works, Sheffield. 
—Particulars of “* Osbornite ” carbide alloy tips and tipped 
tools. 

Generat Erxcrric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—New publication on floodlights and floodlighting 
for buildings, gardens, lakes, &e. A leaflet of ironclad switch- 
gear of types commonly in demand and including some new lines. 
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A Seven-Day Journal. 


New Docks Facilities at Liverpool. 


At a meeting of the Mersey Docks and Harbour 
Board, held on Thursday, June 10th, a £732,000 
scheme for improving the docking and undocking of 
ships engaged in the coastwise trade was approved. 
‘The scheme, which has been prepared by the engineer 
to the Board, provides for an entrance with a lock, 
450ft. long by 65ft. wide, at the west side of the West 
Waterloo Dock. This will enable ships drawing up to 
about 17ft. of water to enter and leave dock at prac- 
tically any state of the tide, instead of as at present 
from 1} hours before high water to } hour after high 
water. Hence there will be a great saving in time 
for all coastal ships, and in all probability the new 
entrance and lock will enable the cross-Channel 
ships to sail direct from their dock every night 
without having to use the landing-stage, as they do 
at present. The sum of £732,000 is expected to cover 
the construction of the deep-water entrance lock, the 
cost of the necessary lock gates and machinery, and 
the carrying out of certain subsidiary works, The 
necessary consents from the Government Depart- 
ments concerned have now been received, and pro- 
vided that there is no delay in obtaining materials, 
it is estimated that the work will be completed in 
about three years’ time. In conformity with standing 
orders, the Board postponed the confirmation of the 
recommendation of the Committee to proceed with 
the work until its next meeting. 


Launch of the P. & O. Liner 
** Stratheden.”’ 


THE twin-screw turbine-driven liner “ Stratieden,”’ 
which is being built for the P. & O. Company's express 
service between the United Kingdom, Bombay, and 
Australia by Vickers-Armstrongs, Ltd., at Barrow- 
in-Furness, was launched on Thursday, June 10th. 
The naming ceremony was performed by the Duchess 
of Buccleuch and Queensberry, and the launch, 
which took place at 12.15 noon, was a perfect one. 
The new liner is a sister ship to the ** Strathmore,” 
and has a length overall of 665ft. 6in., with an 
extreme breadth of 84ft., and a depth moulded to 
I deck of 38ft. Her gross tonnage will be about 
24,000, and the designed output of the turbines 
24,000 5.H.P., corresponding to a ship’s speed of 
21 knots. The crew’s complement will be 563 persons, 
and 448 first-class and 563 tourist passengers will be 
carried. The propelling machinery comprises a twin- 
screw arrangement of Parsons  single-reduction 
geared turbines, taking steam from six Babcock and 
Wilcox oil-fired water-tube boilers, with a blow-off 
pressure of 450 lb. per square inch and a superheated 
steam temperature of 725 deg. Fah. The condensing 
plant will incorporate the Weir improved “ closed- 
feed’ system. The electric generating machinery 
will include three steam turbine driven generating sets, 
built by the British Thomson-Houston Company, 
Ltd., each with a designed output of 500 kW to 550 
kW at 220 volts. At the luncheon which followed the 
launch, the toast of ‘* The ‘ Stratheden * and all who 
Sail in Her” was proposed by Sir Charles Craven, 
the chairman and managing director of Vickers- 
Armstrongs, Ltd. In his reply, the Hon. Alexander 
Shaw, the chairman of the P. & O. Company, said 
that his company and the Union Steam Ship Company 
of New Zealand had under construction in this 
country ships totalling between 94,000 and 100,000 
tons, costing about £4,250,000. 


The L.M.S. Motive Power Programme. 


Fro a circular just issued by the L.M.S. Railway 
we learn that the £1,000,000 Motive Power Programme 
begun by the company in 1933 is now three-quarters 
completed. It includes big improvements at the 
locomotive centres, such as the rearrangement of 
tracks, and the reduction in the time necessary for 
the replenishing of coal and water supplies, turning 
the engines, and getting rid of the ashes. Nine-ton 
tenders can now be filled in three minutes by 
mechanical coaling plants, turntables operated by 
locomotive power, and ashes quickly disposed of by 
electrically operated ash-lifting plants. The useful 
life of a locomotive has been increased, and under the 
new conditions there is now little difference between 
the availability of a steam locomotive and that of 
electric power. From January Ist, 1923, to December 
3lst, 1936, the engine stock of the L.M.S. Railway 
Company was reduced by 2705, while since the 
beginning of 1934 no fewer than 538 locomotives have 
been broken up without replacement. In accordance 
with the reorganisation scheme the line has been 
divided into twenty-nine areas, of which twenty-six 
are in England and Wales, and three in Scotland. 
Each of these areas has its main or concentration 
engine dep6t, and a number of smaller or “‘ garage ” 
depots. At the main depéts all “ running ” repairs 
which may be done without sending the engine to 
the main works at Crewe, Derby, Horwich, or St. 
Rollox, are carried out, while at “ garages ”’ slight 
adjustments and minor repairs are. done. The 





organisation aims at the prevention of the develop- 
ment of locomotive defects, and the maintenance of 
a higher standard of efficiency by periodical detailed 
examinations, thereby increasing the availability 
of locomotives for working trains, with the elimination 
of repetition repairs. A Motive Power League has 
been started with the object of creating added keen- 
ness among the staffs engaged in the management and 
maintenance of the company’s engines, thereby 
bringing the staff at the twenty-nine motive power 
areas into friendly rivalry on a competition basis. 


Charing Cross Bridge. 


REPLYING to a question in the House of Commons 
on Wednesday, June 9ti, the Minister of Transport 
said that the London County Council had been 
informed that if it decided to proceed with tie 
Charing Cross Bridge scheme, that scheme would 
rank for the most favourable treatment accorded to 
major works of improvement in the urban areas. 
A further communication from the Ministry on 
June 11th defines the attitude of the Ministry to the 
scheme, and emphasises that there has been no 
change of policy on the part of the Ministry. It is 
pointed out that no detailed scheme for a bridge at 
Charing Cross has yet been submitted to the Minister 
of Transport, and that the preparation of plans will 
occupy a considerable time, while, in addition, 
Parliamentary powers will be required. On Tuesday, 
June 15th, a joint report of the Highways Com- 
mittee, the Finance Committee, and the Town 
Planning and Building Regulation Committee on 
the Charing Cross Bridge scheme, came before the 
London County Council. That report summarises 
the correspondence which passed between the Council 
and the Minister of Transport in February and May 
last. In his letter of May 13th, the Minister observed 
that he found it difficult to accept tne statement of 
the Council that so large an expenditure as £32,500,000 
would be necessary “to safeguard the possibility 
of this important Metropolitan improvement.”’ The 
joint report of the Committees referred to says that 
the figure in question was the estimated cost of a 
new bridge and of the street improvements which 
were considered to be an essential adjunct, and that 
the figure had no relation to the * cost of safeguarding 
the possibility of the scheme.” 


D.E.U.A. Summer Meeting. 


As announced in our issue of June 4th, the Summer 
Meeting of the Diesel Engine Users Association was 
held, by invitation of the London, Midland and 
Scottish Railway Company, at Crewe on Wednesday, 
June 9th. Over sixty members and friends of the 
Association attended, among whom were many 
representatives of the leading British oil engine build- 
ing firms. The party travelled on the 8.45 train 
from Euston, on which special accommodation had 
been arranged. Crewe was reached at 11.44, and 
the party immediately inspected two L.M.S. oil- 
electric shunting locomotives, one by Armstrong 
Whitworth and the other by the English Electric 
Company, Ltd. Luncheon was served at the Crewe 
Arms Hotel, where the chair was taken by Mr. T. 
Hornbuckle, the President, who expressed the thanks 
of the Association to Mr. W. A. Stanier, the chief 
mechanical engineer, and Mr. F. A. Lemon, the works 
superintendent, through whose kindness the visit 
had been made possible. In a short speech of wel- 


come, Mr. Stanier said that the Association was | Y 


visiting the home of the steam locomotive, and that 
Mr. Lemon would be able to show the visitors much of 
interest concerning the manufacture and repair of 
engines. They had seen the shunting locomotives, 
and might note that Crewe had been slightly bitten 
by the internal combustion microbe. Mr. Lemon 
would doubtless indicate some of the arrangements 
which the company was making for the running 
repairs of oil-electric shunting locomotives. A very 
interesting afternoon was spent in the works, and 
the party left Crewe on the 5 p.m. train, London 
being reached at 8.26. In the unavoidable absence 
of Mr. A. T. Hobbs, the secretary of the Association, 
the arrangements were made by Mr. C. J..T. Mackie, 
who is to be congratulated on the success of the 
meeting. 


The North Atlantic Air Service. 


Tue Air-France-Transatlantique Company has 
been constituted in a manner that appears to explain 
the conditions under which it is proposed to organise 
a French participation in the air service across the 
North Atlantic. The State will receive a number 
of founders’ shares equal in nominal value to a quarter 
of the subscribed shares representing a capital of 
4 millionfrancs. The company will be required event- 
ually to transfer to the State additional shares which 
will bring its participation up to 55 per cent. With 
this majority holding the State will arrange with one 
or more foreign companies to form with Air-France- 
Transatlantiquée an international company for the 





exploitation of the North Atlantic. Meanwhile 
it makes over to the A.F.T. the disused 8000-ton 
convict ship * Carimaré,” to. be transformed and 
equipped as a meteorological station in mid-Atlantic. 
Owing to her geographical situation France cannot 
compete under equal conditions with the combination 
of Imperial Airways and Pan-American Airways. 
The French Air Ministry, therefore, looks to an 
association with Germany, and possibly other 
Continental countries, of a somewhat similar kind 
to the agreement which was negotiated some years 
ago with the Deutsche Luft Hansa for the joimt 
working of the South Atlantic service. That agree- 
ment was not completed, in consequence mainly of 
opposition to it in France. The circumstances are 
now more favourable to a concentration of Con- 
tinental effort in view of the scarcity of suitable 
air bases and refuelling stations for Transatlantic 
services, and tie object of the French Air Ministry 
is to establish a route which will preferably include 
the French islands of Saint-Pierre-Miquelon off 
Newfoundland, with the use of a station at the Azores, 
if this be possible. The matter has now been taken 
in hand by the new Director of Civil Aviation, 
Monsieur Louis Couhé, who expects to arrange trial 
flights across the North Atlantic during the next few 
months with the reconstructed seaplane ** Lieutenant- 
de-Vaisseau-Paris,’’ which is now undergoing its 
final tests. A second seaplane of this type is being 
built at Toulouse, and there are three or four land and 
seaplanes under construction with sufficient fuel 
capacity to make direct flights between France and 
New York. It is stated that an agreement has been 
drawn up between Air-France, Air-France-Trans- 
atlantique, and Deutsche-Luft-Hansa preliminary 
to the creation of the international company, tie 
constitution of which will depend upon the organisa- 
tion and arrangements that may be carried out by 
Air-France-Transatlantique. 


Grass Drying Plants. 


THE recently published report of the Committee 
on the Preservation of Grass and Other Fodder Crops 
of the Agricultural Research Council, which has been 
prepared by Mr. E. J. Roberts, and is obtainable 
from H.M. Stationery Office, contains much of interest 
to engineers. In the introduction, Mr. W. C. D. 
Dampier, the Chairman of the Committee, points 
out that whereas in 1935 there were less than a dozen 
driers at work in Great Britain, no less than forty 
were in use during the season of 1936, reviewed by 
Mr. Roberts, and that the use of such plants is tending 
to increase. The report deals in a comprehensive 
way with the whole subject, and gives a full account 
of the present practice of grass drying, with excellent 
illustrations and drawings of representative plants. 
Theoretically, 1 ton of coke is needed to evaporate 
ll tons of water at atmospheric pressure. But 
whilst good engineering practice should give about 
7 tons, in the smaller types of driers for farmers 
tested, 1 ton of coke evaporates only 3} to 53 tons 
of water. Better results are obtained with the 
large, factory scale driers. There is much rocm 
for improvement in the design of furnaces and plant. 
The British farm driers used in 1936 included types 
with trays, endless belt driers, rotary driers with 
revolving drums, and pneumatic driers, in which 
the short grass is carried along by a current of hot 
furnace gases. The costs of production of dried, 
young grass made on farms in 1936 varied from 
£4 8s. to £7, the average being about £6. The chief 
obstacle to the extension of grass drying on farms is 
the high cost of the drier, which may be £300 to £900, 
and, with the necessary accessories, may reach a total 
between £500 and £1500. As manufacturers gain 
further experience doubtless these costs will be 
lowered. 


Manchester Tramway System. 


On Tuesday, June 15th, at a meeting of the 
Manchester Transport Committee, the report of Mr. 
Stuart Pilcher, the general manager of the Transport 
Department, was received and unanimously approved. 
The report recommends the complete abandonment 
of the tramway system in Manchester, the conversion 
being undertaken gradually. It further suggests 
that before each section is abandoned the proposed 
system of ‘transport. to be substituted, whether 
motor buses or trollybuses, should be decided upon. 
At the present time Mr. Pilcher states that 49 per 
cent. of the revenue of the undertaking is earned by 
the motor buses, and 51 per cent. by the tramway 
system. If the present tramway system were to be 
continued . indefinitely, he says, it would become 
necessary to place larger amounts to the reserve 
than are at. present available, or to borrow in order 
to meet future renewals of permanent way and 
tramway cars. If, on the other hand, the Committee 
decided to scrap the tramways when the track was 
to-a substantial extent worn out, no such large 
renewals fund would be required. 
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Ait Pollution in 1935-36. 


By THOMAS 


[HE twenty-second annual report upon the air 
pollution observations in this country has 
recently been issued, and shows that fifty-three bodies 
(forty-eight municipal authorities, one industrial 
undertaking, and four other institutions) are co- 
operating in the collection of data regarding the state 
of the atmosphere in various districts. The period 
covered relates to the year ending March 3lst, 1936, 
though the Superintendent of Observations, Dr. J. 8. 
Owens, includes a comparison of the deposit at 
certain stations over a long series of years. The 
report was published on May 20th, and copies may be 
obtained from H.M. Stationery Office, price 6s. 

While another thirty bodies assist in financing the 
collection and publication of these data, it must be 
appreciated immediately that, even assuming that 
the present methods which are being employed are 
the most satisfactory, one can hardly obtain an 
accurate view of the state of the pollution which is 
occurring in various parts of the country. In the 
first place, it must be recognised that it is mostly the 
more important municipal bodies which are assisting, 
and that country districts are almost untouched. 
The effect of this is that one never obtains a true 
relationship of the difference between “‘ pure”’ and 
“‘ polluted ” atmospheres. Until recently, moreover, 
there has been no systematic attempt to cover any 
individual district in order to ascertain how the 
pollution of the town affected the neighbourhood 
TaBLE I.—Comparative Figures for the Total Collection of Solid 

Matier in Thirty-seven Towns and Cities of the United Kingdom 

During the Twelve Months Ending March 31st, 1936. 

Tons per square mile per 








City or town. No. of annum. 
gauges. Total Sulphur 
solids. as So, 
Group (1), under 200 tons : 
Marple ... . 3 1 105-60 18-72 
Rothamsted . 1 108-36 _ 
Walsall ... . 1 123-60 13-44 
Southport 2 131-88 14-70 
Garston ... 1 149-28 22-08 
Gloucester aes 1 156-96 —_— 
Wolverhampton ~ 1 158-16 24-12 
Bournville... ... 2 169-98 17-10 
Wallsend 1 179-88 18-96 
OS 1 180-84 21-12 
Huddersfield ... 2 187-86 26-38 
Edinb ee 3 194-32 19-68 
Southampton... 1 196-80 17-40 
Wakefiel we «+78 199-20 _— 
Total -.. 20 Aver. 160-13 19-43 
 Poaghibe 200 to 300 t tons : 
borough... 1 208-08 + 
alifax . es 5 213-98 43-92 
po soi 1 218-52 30-00 
Dewsbury — 229-20 19-26 
Rochdale a 237-72 37-32 
Sheffield ... Ate 240-96 25-20 
Glasgow ... - 12 243-31 30-48 
Rotherham neh 244-80 25-08 
Bristol aes ie 245-30 27-06 
Shipley 1 247-20 24-84 
Salford 3 254-30 31-32 
OS a 5 258-67 22-32 
Stoke-on-Trent 3 262-24 26-52 
ae 1 269-28 29-40 
Leicester... 3 270-12 25-00 
Bradford... ... 2 270-30 37-98 
Newcastle-on- ‘Tyne oe 271-85 37-44 
London ... 14 276-36 36-66 
Total . 67 Aver. 247-89 29-99 
Grou se 300 tons det over: 
ford 1 301-44 18-00 
ee 319-92 31-98 
Live i va, 373-29 32-22 
Burnley . sve 381-78 28-62 
St. Helens idl 456-24 31-20 
Total . 10 Aver. 366-53 28-40 


surrounding it, and the Research Committee is there- 
fore to be congratulated on obtaining the co-opera- 
tion of the City of Leicester for a better organised 
programme, whereby observations may be made in 
the centre of the city and in two approximate circles 
surrounding it. It is stated that this particular inves- 
tigation will probably have to continue for two or 
possibly three years if useful results are to be obtained, 
but one ventures to think that a much longer period 
will really be necessary In selecting a district for 
such a purpose it was essential to find a comparatively 
large city, which was not affected to any considerable 
extent by neighbouring towns, and also to have the 
co-operation of the local authority concerned. It is 
to be hoped that this effort will eventually help to 
solve the vexed problem of distributing the blame for 
pollution between industry and the home. For the 
first time attention seems to have been paid to the 
subject of the microbiology of the atmosphere, and 
from the report of the Research Committee it may be 
gathered that more may be heard of this in the 
future, but at the present time no data are given on 
this point. 

Following the plan adopted in the previous articles 
of this series, contributed by Mr. J. B. C. Kershaw, 
towns and cities have been grouped into three sections, 
according to the amount of solid deposit collected in 
the gauges, the comparative figures for thirty-seven 
of the towns and cities carrying on the observations 
in 1935-36 are given in Table I, the results being 





McLACHLAN. 


expressed as tons of solid matter and sulphates 
deposited per square mile per annum. 

The fallacy of attempting to compare atmospheric 
pollution from year to year is at once apparent when 
one considers this table. For the year ending 1933-34 
Group I included thirteen towns, with an average of 
144 tons of solid deposit and 17 tons of sulphur as 
sulphur trioxide, as compared with last year (1934-35) 
when seventeen towns were included, which showed 
an average of 151 tons of total deposit and 18 tons 
of sulphur, whilst the year under review includes only 
fourteen towns with an average of 160 tons of total 
deposit and 19-5 tons of sulphur. Last year comment 
was made on the fact that large cities, such as Bir- 
mingham, Cardiff, Edinburgh, Gloucester, and South- 
ampton, cannot possibly obtain an accurate idea of 
the state of their atmosphere from the number of 
gauges in their areas and it is therefore satisfactory 
to note that Edinburgh has now installed another 
gauge in the city. At the same time, Birmingham 
last year was fifteenth in order of purity, being repre- 
sented in Group I, whereas this year it has dropped 
to the position of thirty-fourth in the list, and is 
only to be found in Group III. The only places in 
Group I which show any improvement in the amount 
of total deposit are Marple, Southport, and Bourn- 
ville, so that if one wishes to form a real view of the 
situation by comparing one year with the next, it is 
obvious that the comparison this time must be 
extremely pessimistic. Fortunately, as will be 
observed later, the result of Dr. Owens’ long-period 
comparisons lead one to the conclusion that there is 
a slight tendency to a general improvement in 
atmospheric conditions. At the moment it should be 
noted that, in general, the various stations show the 
same relative positions year in, year out, and indicate 
that the deposit which is collected must give some 
idea of the extent of pollution in the neighbourhood 
of the gauge. There does still remain the impression, 
however, that gauges are not necessarily placed in 
those parts of towns or cities which are most polluted, 
and that certain authorities do not make observa- 
tions for fear of showing that their towns are not quite 
as salubrious as they might wish them to be thought. 


THE Lonpon REsULTs. 
Table II contains the detailed figures of the London 
observations for total solids and sulphur impurities 


Taste II.—The Total Deposit of Solid Matters and Sulphur 
Collected in the London Gauges During the Four Separate 
Years, 1933-34-35-36. 


Solid Matters. 
Tons per square mile per annum 
1932-33. 1933-34. 1934-35. 1935-36. 

East and Central Districts : 
Golden-lane .. --- $44 644 536 292 
Archbishop’s Park | 331 346 407 435 
Horseferry-road ... 327 399 322 344 
Southwark Park ... 234 243 217 258 
Finsbury Park 233 376 390 405 
Victoria Park... ... 208 226 224 224 
Averages for five gauges 267 318 312 333 

West and South-West Districts : 
Ravenscourt Park... 472. ~«t — 242 293 
Mount-street ... . 291 270 262 314 
Westminster... ... ... 283 226 226 364 
South Kensington (M.O.) 192 191 259 228 
Wandsworth Common... 163 179 154 183 
Kew Observatory (S.) ... 134 120 123 131 
Kew Observatory (N.)... 115 116 114 125 
Averages for six gauges... 196 184 189 224 

Sulphur. 
Tons as SO, per square mile per annum. 

East and Central Districts : = ae i“ 
Golden-lane ... : 46 110 100 38 
Archbishop’s Park... 43 38 44 46 
Horseferry-road_ . 29 42 28 33 
Southwark Park ... 28 31 24 35 
Finsbury Park 28 63 89 99 
Victoria Park... ... 28 23 24 30 
Averages for five gauges 31 39 42 49 

West and South-West Districts : 
Ravenscourt Park.. 107... — 64 48 
Mount-street . ‘ 39 21 23 30 
Wandsworth Common . 26 23 23 25 
Westminster .. 23 20 17 24 
South Kensington (M. 0. ‘ 23 26 31 32 
Kew Observatory (S.) . 18 18 18 21 
Kew Observatory (N.) . 16 17 15 20 
Averages for six gauges... 24 21 21 25 


for the four years ending March 31st, 1936, and these 
are arranged as in the articles published in THE 
ENGINEER in 1935 and 1936, in.two groups, according 
to the plan adopted by Mr. Kershaw, which is based 
more or less on districts. With the exception of 
Golden-lane and Ravenscourt Park, it will be seen 
that there appears to be a progressive increase in the 
extent of the pollution. For the years 1933-34 and 
1934-35 the results obtained at Golden-lane were 
abnormally high, and all figures for this station have 
consequently been omitted in calculating the averages. 
In the same manner the results for Ravenscourt Park 
have been omitted, owing to trouble with the gauge 
in the year 1933-34. The prevailing winds in this 
country come from the south-west, and it is there- 
fore interesting to note that the amount of deposit 
in this part of London is always much less than that 
to the east and central districts. At the same time, 





it must be borne in mind that this comparison is not 
quite fair, in that Kew is included in London for 
this purpose, and that there are two gauges at Kew 
within a short distance of each other, whereas 
Garston is not included, nor are there any stations 
from districts such as Walthamstow or Greenwich. 
It does serve, however, to remind one of the folly of 
allowing large industrial areas to grow at Greenford 
and Slough, and of the expense to which the two largest 
power stations in the country are put for the purifica- 
tion of their flue gases. 


SuLPHUR POLLUTION. 


There is a considerable amount of discussion taking 
place at the present time as to whether the amount 
of pollution caused by sulphur is increasing or decreas- 
ing, and if one compares the amount of sulphur 
deposited in the gauges in Table I with the table 
shown for last year, it is seen that while Group I 
contains a further three towns, it also shows an 
increase of 1-43 tons per square mile per annum, 
while Group II shows a decrease of 0:2] ton per 
square mile and Group III shows a decrease of 


TABLE III.—Comparative Amounts of Sulphur Collected by the 
Gauges in Nine Towns and Cities During the Four Separate 
Years Ending March, 1936. 

Tons of sulphur as S05 Per square mile per 
Town or city. 


1932-33. 1933-34. 1934-35. 1935-36. 
Southport... 14-2 10-8 13:6 peo, TA 
Bournville (Works) 17-1 12-2 17:7 16-8 
ome Ee _ ) os 19-3 22-9 48-9 
Gl 32-5 27°4 37-6 30-48 
Lon =m des 41-3 29-5 38-4 36:66 
Leeds (Park- square) 34-3 24:5 25-4 31-0 
St.Helens... 38-9 32-8 30-9 31-20 
Live 1 (Nether. 
field-road) . «» 61°8 64-0 67-7 58-6 
London (Rav vens - 
court Park) - 107-0 _ 63-9 47-76 


3-0 tons per square mile. At the same time it must 
be appreciated that these results are affected con- 
siderably by building and similar operations, which 
may be proceeding in the neighbourhood of the gauges 
and that it will not take much cement or plaster dust 
to affect these sulphur figures considerably. That 
this view is probably correct is shown by the figures 
given for nine towns for the last four years in 
Table III, in which Central Birmingham and Ravens- 
court Park show alterations, which it is impossible 
to believe are the result of yearly variations in 
pollution resulting from the amount of coal burnt in 
the vicinity of the gauges. There can be no doubt 
that far more accurate ideas of the amount of sulphur 
in the air are to be obtained by the “ hydrogen 
peroxide ” and “lead peroxide ” methods, which are 
now being employed, though it is to be regretted that 
very few stations are continuing the volumetric 
method and are taking to the gravimetric one, using 
the lead peroxide cylinder. The effect of these con- 
tinual changes in the method employed is to prevent 
the efficient comparison of results over a period of 
years, and authorities should be persuaded to continue 
with methods already in use, as well as to adopt 
improvements. Owing to the number of stations 
which have ceased to use the volumetric method, it 
is difficult to give a comparison for sulphur figures 
over & number of years, but in Table IV an effort has 
been made to provide some sort of comparison, and 
also to show the amount of sulphur, as determined 
by the lead peroxide method for the same stations. 
It is impossible to give similar figures for the rain 
water gauge deposits from these stations, as gauges 
are so seldom installed where one or other of the 
sulphur methods are employed, but the ratio between 
the volumetric and gravimetric methods vary suffi- 
ciently to show the real difficulty of trying to find a 
satisfactory method of showing what is the correct 
amount of sulphur in the air. This difficulty is shown 
most definitely when the two stations in London at 
Westminster City Hall and County Hall are con- 
sidered. The distance between these two places is 
very small, less than } mile, yet the ratio in one case 
is 1:20 and in the other 1:33. It will be appre- 
ciated therefore that it is only by taking readings 
over a large number of years that one can gain any 
real insight into the state of affairs. Concerning the 
subject of the determination of sulphur, there is a 
note in the report of the Research Committee to the 
effect that they had received an interesting com- 
munication from Mr. T. McLachlan (the present 
author) that less attention should be given to the 
determination of sulphur; but it is not stated that 
in the same communication Mr. McLachlan expressed 
the opinion that greater attention ought to be paid 
to the determination of the amount of ultra-violet 
light in the atmosphere. This is not the place to 
continue such a discussion, but it is my opinion that 
an amount of about 0-13 parts of sulphur dioxide per 
million of air is not likely to do much harm to human 
beings or to buildings. Thus Dr. Owens shows that 
over a period of fifty years the percentage of sunlight 

at Westminster, as compared with Kew, during the 
a months has increased from 20 to 52, which at 
first sight appears to be a remarkable increase. 
When one realises, however, that fifty years ago Kew 
could be considered to be well out of London, and 
that it is now included in the London stations, one 
appreciates that this optimism must be weighted to 
some slight extent. In another place Dr. Owens 
points out that it would seem that “ Greenwich, 
although suffering from smoke haze as much as 
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London, does not suffer from sulphur pollution to the 
same extent. This suggests that in London there are 
sources of sulphur pollution which are not. serious 
sources of smoke pollution. This again points to 
industrial furnaces, which have no provision for 
absorption of sulphur, as being one of the causes of 
the high sulphur pollution in London.’’ In other 
words, the introduction of smokeless fuel may cause 
a diminution in the amount of visible smoke, but does 
not appreciably reduce the real contamination of the 
atmosphere. At the same time it has to be remem- 
bered that all observations at Greenwich are made 
away from buildings, but that at the County Hall 
and the City Hall, Westminster, both the gauges are 
installed near the tops of the buildings, where the 


the prevention of improper combustion of coal, but, 
in my view, any legislation which deals only with 
visible smoke is valueless. There are places where 
coke has been substituted for coal, with the result 
that large quantities of invisible sulphur dioxide 
fumes find their way into windows in the vicinity, 
and cause irritation to the throats of the occupiers. 
In large power stations the products of combustion 
are cooled and scrubbed to remove the excess of 
sulphur, and the resulting gases are then heated by 
means of steam to carry them into the upper atmo- 
sphere, where the water condenses and forms clouds, 
which cut off the ultra-violet rays of the sun, just as 
efficiently as the more visible carbon black. 

England is notorious for its blackened buildings, 





TasLe 1V.—Comparative Amounts of Sulphur as eevee the Hydrogen Peroxide and Lead Peroxide Methods for Fifteen 
tations. 

















| 
} Lead 2 
Volumetric method, volumes of sulphur dioxide Milligheumes-of 
per million volumes of air. sulphur trioxide Ratio, 
Town or city. per 100 sq. em. 1935-36. 
per day. 
1932-33. 1933-34. | 1934-35. 1935-36 1935-36. 
Barnsley 0-137 0-149 _ — | — ~- 
Glasgow — oo 0-084 =| 2-89 1:34 
Cardiff 0-035 0-044 pe ae 1-08 — 
Kingston- -upon- -Hull.. - | 0-079 0-060 0-063 ) 2-93 1:41 
Leicester ... | — —_ 0-086 2-68 _ 
London : 
Chelsea . ee ae 0-105 | 0-124 3-72 1: 30 
Government Laboratory 0-12 0-14 0-14 | _ _— — 
South Lambeth .. 0-069 0-112 — | — —_ “ 
Westminster Bridge BD. 0-157 0-154 0-160 | 0-154 5-05 1:33 
Westminster City Hall.. 4 0-135 0-136 0-120 0-139 2-72 1:20 
*” Royal Gbesrvatory, Gree nwich ... _ _— _ 0-044 ~ oe 
Newcastle... .... 5 0-194 0-14 0-16 0-114 2-91 1: 25 
Salford 0-137 0-17 0-15 0-082 3-23 1:40 
Sheffield 0-135 0-15 0-136 0-139 3°37 1: 24 


contamination from surrounding chimneys will be at 
a Maximum. 


Wuat ConstiITuTEs ArrR POLLUTION ? 


It is usually assumed that the bulk of atmospheric 
pollution is caused by soot and smoke discharged 
trom chimneys of one type or another, and it is also 
usually maintained that domestic chimneys, on the 
whole, cause more smoke than industrial ones. It is 
therefore interesting to glance at the figures for 
carbonaceous matter insoluble in water. There are 
exactly 100 deposit gauges from which figures are 
available, either for the five-year average or for the 
whole of last year. Taking the five-year average, 
where possible, and in other cases the results for last 
year, it is found that in sixty-five of the gauges more 
carbonaceous matter, insoluble in water, was-collected 
during the six summer months than in the six winter 
ones, and that in only thirty-five did the reverse hold 
good. Many of the gauges are situated in parks, and 
one feels that much of the organic matter collected 
must be due to small pieces of leaf and other matter 
blowing about in the atmosphere, but it has to be 
remembered that motor car tires now send quite an 
appreciable amount of rubber dust into the air, and 
anyone who has examined these rain-water deposits 
will appreciate this when determining the volatile 
matter. Again, the wear and tear of clothes, carpets, 
&c., dried animal excrement, and decaying building 
materials all contribute their quota to atmospheric 
pollution. Mr. Kershaw last year, in making his 
final review on the subject of atmospheric pollution, 
dwelt upon the necessity of adequate legislation for 


and London compares most unfavourably with New 
York, and it is essential that the true cause of this 
should be discovered as far as possible, and corrected 
by every available means. In our ancient monu- 
ments we have a heritage, which must be guarded, 
but it may be stated that just as buildings are affected 
by polluted atmospheres, so is the health of our 
children. Dr. Owens is optimistic, and feels that 
much has been the last fifty 
years, yet it is stated, on the other hand, that the 
decay of buildings is more rapid now than it was sixty 
years ago, so that it is essential that those efforts 
which are being made‘at the present time to improve 
the air we breathe should be doubled. When con- 
sidering Faraday’s early experiments in electricity, 
someone asked Franklin what was the use of it, and 
Franklin replied by asking what. was the use of a 
baby when it is born. To engineers it is needless to 
comment on the present position of electricity, but 
let us remind them that though our present efforts 
to improve the condition of the atmosphere are 
small, by the united will of all concerned we can 
make considerable alterations: At the time of the 
omnibus strike in London one was forcibly impressed 
with the fact that the removal of all of this type of 
traffic in large cities to the underground, where it 
could be dealt with by electricity and conditioned air, 
would improve the amenities of life to a considerable 
extent in more ways than one. 

In conclusion, I should like to tender my thanks to 
Mr. A. Goodwill, F.R. Met. 8., for kindly supplying 
me with advance notes from which many of the calcu- 
lations in the tables have been made. 











Johannesburg’s 


4 bas township of Johannesburg was proclaimed on 
September 6th, 1886. At that date there were 
but a couple of hundred people there and _ their 
wood and iron “shanties”’ were widely scattered. 
To-day, Johannesburg has grown to a city of about 
500,000 people, of whom more than half are 
Europeans. There is also a great linked series of 
towns and villages extending along over 70 miles of 
gold-bearing reef, their life and welfare inextricably 
interwoven with the gold industry, and all of them 
linked together by the Main Reef Road. The 
development of the mining industry is proceeding 
to-day as rapidly as at any period in the past. The 
gold-bearing reefs are being traced farther and 
farther east and west without any sign of their limit 
being reached, and it is now certain that the pros- 
perity of the industry, and consequently, of Johannes- 
burg, is assured for fully 100 years to come. 

One of the greatest problems which the municipality 
has had to cope with has been the disposal of the 
sewage of so rapidly expanding a population. Prior 
to the Boer War in 1899 various schemes were pro- 
posed for sewering the town. Mr. Chas. Aburrow, 
M. Inst. C.E., Town Engineer at that time, prepared 
@ report on the subject. Also, at one period, the 
Transvaal Republican Government granted a con- 


Sewage Works. 


cession, which was rescinded after the Boer War, 
to private parties to lay sewers. 

In 1902, Mr. Donald Calder Leitch, M. Inst. C.E., 
who had had long experience with the Admiralty, was 
appointed Town Engineer by the new municipal 
authority set up in place of the old Stadsraad. He 
thoroughly investigated the matter of sewering the 
town, which then only occupied the inner portions 
of the present city, prepared a report on this subject, 
and also recommended’ th 
for irrigation treatment, a 
away. This’ plan was: adopted, and the aie 


Farm, about 10 miles tothe south- “west, was purchased 
The: sewerage’ scheme as r laid. out by 
Mr. Leitch and carried out by Mr. Andrews, 


M. Inst. C.E., has been enlarged, thus serving a 
greater’ area. For many years.the sewerage system 
served the inner parts of the city, and gradually it 
was more’or less Additions were for years 
of @ sporadic character, until in 1926 the Council 
decided to extend waterborne sewerage to the 
outlying: suburbs and for that to raise a 
million-pound loan. In 1926 the area sewered. was 
approximately 3800 acres; to-day, this figure has 
been quadrupled and the flow of sewage approaches 
8,000,000 gallons per day—more than double the 





the purchase of a farm, 
considerable’ distance: 





1926 flow. The population figures, decording to the 
preliminary 1936 Census figures, were: Europeans, 
278,034 ; non-Europeans, 190,094, which shows a 
total population increase of 45 per cent. of that of 
ten years ago. 


Five DRAuNAGE Basins, 


In 1928, during Mr. Waugh’s term of office as City 
Engineer, it was decided since the city fell into five 
definite drainage basins—the central basin draining 
to Klipspruit, the eastern to Bezindenhout Valley, 
the north-eastern to Melrose, the north-western to 
Craighall, and the western to Langlaagte—that 
pumping costs to the one existing works would be 
excessive, and that five separate sewage disposal 
works would be more economical. The pail contents 
from the then unsewered areas had been deposited 
at various points into the Klipspruit sewerage system, 
making this sewage highly septic, but with the estab- 
lishment of the additional treatment works 
the sewage discharged at Klipspruit would be 
weakened. Sewage treatment at the one then existing 
works at Klipspruit Farm took the form of sedimenta- 
tion and irrigation, and it was also decided that the 
four new works, being nearer the city, 
should give a@ more complete treatment to the 
sewage, as will be shown later, before disposal of the 
effluent on land. 

To escape any local connection with the suburbs 
in which these new works were to be situated, the 
following names were adopted in the order of estab- 
lishment :—A, B, C, D, i.e., Antea (western basin), 
Bruma (eastern basin), Cydna (north-eastern basin), 
and Delta (north-western basin). Photographs illus- 
trating these sewage works are reproduced herewith 
and on page 702. With the exception of Antea, the 
Union Department of Health demanded enough land to 
treat the final effluent by irrigation. The City Council 
protested that such was quite unneeded, but in order 
to get the necessary approval the Council acquired 
in each of the other three cases from 200 to 300 acres 
at costs varying from about £35 to £85 per acre. 
Owing to undulating country moderate slopes 
in quantity were not always obtainable, nor was it 
practicable to obtain levels where pumping for 
irrigation could be entirely eliminated. 


Kuresprvuit SEWAGE FARM. 


The works at the Klipspruit sewage farm, which 
was brought into operation twenty-five years ago, 
have been extended and altered at various times ; 
but the principle of operation has remained 
unchanged. The sewage, which has been highly 
septic on account of the inclusion of pail contents 
and abattoir wastes, on entering these works passes 
through hand-cleaned screens formed of bars placed 
2in. apart, set at an angle from the inverts of the 
channels in the direction of flow, and then through a 
detritus pit with a hopper, from which the detritus 
is removed by two fixed bucket elevators. The screen- 
ings and detritus are deposited at a tip, and later 
taken away by neighbouring farmers. The sewage 
then flows into primary rectangular sedimentation 
tanks, and then into secondary sedimentation tanks. 
The sludge settled out here is drawn off and run into 
trenches, where it dries and is later lifted and also 
taken away by farmers. The settled sewage is then 
led into a system of approximately 26 miles of 
concrete-lined channels for distribution on the 
irrigable areas totalling approximately 1000 acres, 
where Italian rye grass is grown as a grazing fodder. 
The revenue produced from grazing is about £9000 
per year, and the total revenue from the farm for 
the past year is over £10,000. 

The flow to these works is approaching 5,000,000 
gallons per day, and the soil being porous and the 
evaporation great, the run off is in the region of 
only 500,000 gallons per day, which is collected into 
intercepting channels and treated on sand straining 
filters before discharge, the effluent always being 
stable. Often during the dry season there is no 
run off. As the area about the farm is becoming 
more populated and as two important roads run 
through and past the farm, it is proposed that in the 
near future a more complete treatment be given to 
the sewage before discharge for irrigation, so that 
an. inoffensive effluent may be utilised instead of 
settled sewage, and thus aerial nuisance caused by 
using the latter on land be overcome. When the 
areas draining to the new works were arranged, it 
was decided to sewer in order those districts where 
more hygienic conditions were most needed. 


AntTEA Disposan WoRKS. 


The Antea disposal works, which was put into 
operation’ in June, 1930, treats the sewage coming 
from a portion of a densely populated and industrial 
area draining into the western drainage basin. The 
quantity of sewage to be treated at present is small— 
approximately 250,000 gallons per day—but will 
probably be greatly increased with new housing 
schemes and factories. The sewage passes through 
hand cleaned bar screens, and two inverted pyramidal 
vertical flow sedimentation tanks in parallel, before 
being treated on circular bacteria beds, consisting of 

stone, which provides a habitat for the 
biological growths which oxidise the impurities in 
the sewage. The effluent then passes through two 
humus tanks, and percolates through sand straining 
filters.. The sludge from the sedimentation tanks is 
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pumped to digestion tanks, and when digested dried 
on underdrained drying beds. 

As previously mentioned, the Union Department 
of Health demanded enough land at all the new works 
to treat the final effluent by irrigation, as under 
South African water laws the primary use of streams 
is for domestic purposes, and if sewage effluent is 





Extensions for a partial treatment activated sludge 
plant had been allowed for in the original design, to 
be placed between the sedimentation tanks and bac- 
teria beds: The object of this plant was to weaken 
the strength of the sedimentation tank effluent and 
thereby to increase the treatment capacity of the 
bacteria beds, and also to reduce the possibility’ of 








Bio -CHEMICAL LABORATORY, 


admitted there is a liability of legal action. In the 
case of the Antea works, however, the strict ruling 
was relaxed, as the effluent would be discharged into 
a dam belonging to a gold mining company, the water 
from this dam being used for mine purposes. 

The Bruma disposal works were the next to be 
brought into operation, being put into commission 
in April, 1931. Sines a portion of the eastern drain- 
age basin had previously been sewered, the sewage 
then being pumped to drain into the central drainage 
basin, there was an immediate flow of 500,000 gallons 
per day, caused by the abolition of this pumping 
installation. At these works the sewage passes 
through mechanically cleaned bar screens and 
through two horizontal flow sedimentation tanks 
fitted with revolving mechanical sludge removal 
equipment. 

The screenings and the sludge from the sedimenta- 
tion tanks are pumped to primary digestion tanks 
with fixed roofs, where an anaerobic alkaline fermen- 
tation process reduces a large portion of the organic 
matter to gas, and also causes the remaining solid 
matter to lose its offensive properties. The gas, con- 
sisting of approximately 70 per cent. methane, the 
remainder being principally carbon-dioxide, is col- 
lected, and led by pipes to a gasholder, whence it is 
distributed for power and heating purposes. The 
digestion tanks are heated by hot water coils, the 
water being heated by a gas-fired waterheater. The 
primary digested sludge is then passed to secondary 
open digestion tanks, where surplus water is drawn 
off and pumped back to the incoming sewage. The 
digested sludgé is drawn off ‘and run on to under- 
drained drying beds. 

At the commencement of operation, when it was 
anticipated that the flow would be under 1,000,000 
gallons per day, the sedimentation tank effluent 
was discharged on to rectangular bacteria beds 
by travelling distributors. The bacteria bed 
effluent passes through humus tanks, some being 
pumped to high level irrigable land, some passing 
direct to land at intermediate levels, whilst the 
remainder, percolating through sand straining filters, 
is used on low level irrigable land. 








CYDNA 


aerial nuisance from the bacteria beds. In 1933 the 
flow had reached almost 1,000,000 gallons a day, and 
in order to reduce possible aerial nuisance, the Council 
decided to install the partial treatment activated 
sludge plant, and this was brought into operation in 
January, 1935. 

While these extensions were being”done, the sedi- 


baled PE 





SLUDGE DIGESTION TANKS AND GAS 


mentation tanks were enclosed in a chamber which is 
ventilated. Electrically produced ozonised air is 
mixed with the air exhausted from this chamber in 
order to oxidise impurities in the foul air before being 
discharged to the atmosphere. A 200 B.H.P. (at sea 
















ADMINISTRATION OFFICES AND OTHER BUILDINGS, 
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DELTA 











level) gas engine direct coupled to a 150-kVA alter- 
nator was also installed at the same time to supple- 
ment the external electricity supply for the necessary 
air compressors. 


Cypna DisposaL WoRKs. 


In February, 1931, the Cydna disposal works to 
serve the north-eastern drainage basin was com- 
pleted. These works, which are now treating a flow 
of approximately 600,000 gallons per day, are similar 
to the Antea disposal works, except that the screens 
and sedimentation tanks are not enclosed. The sludge 
is digested in a Priiss type digestion tank. The gas 
evolved during this process is led to a gasholder, and 
some used for heating the contents of the digestion 
tank. At these works it is interesting to note that 
fish in breeding ponds which have a constant supply 
of water from the final effluent channel have thrived. 


Detta DisposaL WorRKsS. 


The Delta sewage disposal works, which were put 
into operation on April 21st, 1935, deal with the 
sewage from that portion of Johannesburg comprising 
the north-western drainage basin. The flow at 
present is approximately 900,000 gallons per day, 
but will eventually be 2,000,000 gallons per day, 
which these works, with extensions to certain 


‘| portions, will be capable of treating. The sewage 


on entering the works passes through a hand-operated 
bar screen with lin. openings, through a small detritus 
pit for catching the heavier solids, and then flows to 
the sedimentation tanks where the solid matter is 
settled out. All these units are enclosed in a chamber 
which has forced ventilation. Electrically produced 
ozone for oxidising impurities in foul air is mixed 
with the air exhausted from this chamber before 
being discharged to the atmosphere. 

To the effluent from the sedimentation tanks is 
then added activated sludge bearing bacteria, which 
oxidise the impurities in the settled sewage, this being 
achieved in the aeration tanks, where air is blown 
through diffusers into this mixture of settled sewage 
and activated sludge. 





COLLECTORS, DELTA 


The mixture then flows to sludge separating tanks, 
where the activated sludge settles out and is drawn 
off continuously to be returned by air lifts to the 
influent to the aeration,tanks to do further work. 
Thé. effluent from the sludge separating tanks may 
then be run on to land or may be passed through sand 
straining filters, chlorinated, and discharged into a 
nearby stream, this latter course only being resorted 
to if necessary during storms. 

The solid matter consisting of the screenings and 
the sludge from the sedimentation tanks is, as at 
Bruma, pumped to the digestion tanks of the Bir- 
mingham type, which are rectangular in shape. The 
digested sludge from these tanks is run on to under- 
drained drying beds, or may be run directly on to culti- 
vated land. The gas generated during this process of 
fermentation is collected under steel gas collectors 
(floating on the sludge), from which it is led to a 
200 B.H.P. (at sea level) gas engine direct coupled to 
a 150-kVA alternator. 


ELECTRICITY FOR OZONE PLANT. 


The electrical energy derived from this local source 
is utilised for driving air compressors for supplying 
air to the aeration tanks and for driving sludge 
pumps, ozone producing apparatus, &c.. The waste 
heat from the gas engine is utilised vid a heat 
exchanger and hot water coils for heating the raw 
sludge, as the economical optimum temperature for 
the sludge fermentation process is approximately 
80 deg. Fah. 

As an external electricity supply from the muni-. 
cipality is,also utilised, because the local supply is 
not sufficient, the controlling switchboard has two 
sets of. bus-bars, as at the Bruma disposal works, one 
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for the local and one for the external supply. A bus- 
bar coupler is included on the switchboard so that 
parallel running of the two supplies is possible by 
closing this. Each of the outgoing supply panels is 
equipped with change-over links to either set of bus- 
bars, so that any unit may be run on either of the 


elsewhere to the special conditions of the Rand, it 
must be realised that very extensive research in 
engineering and applied chemistry has been neces- 
sary. Largely because of the enormous rate of 
evaporation due to altitude and extreme dryness, 
special methods or designs have had to be developed 








SECONDARY SLUDGE 


supplies. Included on this switchboard are electrically 
operated meters and recorders for the sewage flows, 
the air supply, the thermo-couple thermometers in 
the digestion tanks, and also pilot lights for the venti- 
lating and ozone producing apparatus. 

The offices, laboratory, machinery room, and sedi- 
mentation tank chamber are all contained in one 
building. In adapting plant and processes developed 
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to prevent serious aerial nuisance, and on the four 
new disposal works other considerations have to a 
considerable extent had to be subordinated to the 
complete elimination of all offensive odour. ; 

The sewerage works have been carried out during 
recent years by the City Engineer, Dr. E. J. Hamlin, 
D.Se., F.R.S. (8.A.), M. Inst. C.E., who kindly 
furnished data for this article. 
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AT the official opening of the annual Conference 
4\. of the Institute of British Foundrymen in the 
Guildhall, Derby, on Wednesday, June 9th, addresses 
of welcome were given by the Worshipful the Mayor 
of Derby (Councillor Mrs. Petty, J.P.), by Mr. Cecil 
Murray (President, Derby Chamber of Commerce), 
and by Dr. W. A. Richardson (Principal, Derby 
Technical College). One of the points mentioned 
by the speakers was that of the training of personnel 
for the foundry trade, and Dr. Richardson made 
particular note of the fact that Derby was one of the 
few areas in which the employers were giving their 
young workers the privilege of taking time off for 
the purpose of attending classes during the day. 
Being concerned with the training of the young 
workers for the industry, Dr. Richardson expressed 
his thanks for the facilities which the employers 
afforded and which enabled him and his staff to do 
their jobs better. 
Girt FROM QuaLcast, Lip. 

Mr. C. W. Bigg (vice-chairman and assistant 
managing director of Qualcast, Ltd.), on his formal 
induction into the Presidential Chair of the Institute, 
announced that his co-directors of Messrs. Qualcast 
wished to mark the occasion of his accession to the 
presidency by offering the Institute £500 to form the 
nucleus of an endowment fund to be used to promote 
the work of the technical and educational com- 
mittees. The fund would be administered by trustees. 
Mr. V. Jobson (chairman, Qualcast, Ltd.), responding 
to the thanks which were expressed to the company, 
said he hoped the fund would be built up by further 
contributions and that much useful work would be 
done through its agency. 


PRESIDENTIAL ADDRESS. 


In his Presidential Address, Mr. Bigg referred to 
the lack of recruits and the lowly status of the 
foundry as being among its chief problems, and he 
developed the theme of improved conditions resulting 
from a higher level of efficiency as providing a possible 
solution. 

The industry’s need, he said, was for men of prac- 
tical experience, which experience must be informed, 
strengthened, and enlarged by a sound technical 
training. Through his membership of the Institute 
he had been brought into fairly close contact with 
its activities in co-operation with the various educa- 
tional bodies, and he was full of enthusiasm for their 
co-operative efforts; but he emphasised that the 
real training for the industry must be provided 
in and by the industry itself. He was of opinion that 
in the higher executive directing and controlling a 
concern there must be a good leavening of practical 
knowledge, sufficient to prevent the directional control 
from soaring too far into the clouds of impracticability. 
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Far too seldom did the practical foundryman achieve 
or even aspire to a place in the direction of things ; 
it followed that consideration of the foundry’s needs 
and problems was usually belated and scanty. It 
was the responsibility of the Institute to aim at 
producing for and in the industry men who combined 
technical and practical knowledge of a sufficiently 
high quality to ensure for them the leading places, 
and to secure for the industry itself a leading place 
in the industrial world. 

After references to the difficulties sometimes 
encountered when the technical and the practical 
met, Mr. Bigg suggested that so far the users and 
designers of castings had not received enough help 
and instruction from the foundry trade itself; they 
had not looked and would not look to the ordinary 
non-technical foundryman for assistance. If, how- 
ever, the foundry trade provided the right sort of 
help in that connection, the engineer and the designer 
would be glad to avail themselves of it. Founders 
were claiming increased recognition and considera- 
tion from their industrial contemporaries ; but they 
would not convince the engineer, the designer, or 
the financier from, or in, the sand heap! There 
must be men in the industry with the ability to present 
their case in the drawing office, the laboratories, and 
the board rooms of the industries for which they 
catered. The problems of foundry personnel and 
foundry status were closely connected ; improve the 
one and they would improve the other. 

To the question as to whether the industry in 
general consisted of foundries that were well organised 
and well equipped, he was afraid the answer was in 
the negative. The foundry industry generally was 
run on the lines of prodigality of effort. Surely, 
faced as it was by the probability of a serious shortage 
of personnel, it should realise the value of any factor 
that would contribute to the conservation of effort ! 
The analytical mind should not be confined to the 
laboratory. There was a tremendous field in the 
foundries for the analysis and the systematising of 
effort. Organisation was more important than 
equipment ; much good equipment had been rendered 
unproductive and uneconomic by bad organisation, 
but good organisation would very quickly discover 
the necessity and the wherewithal for good equip- 
ment. Therefore, let them aim at organised manage- 
ment. The functions of a manager were too often 
limited to the making of arbitrary decisions and the 
maintenance of discipline, and often through lack 
of organisation those two factors kept him in a 
state of perpetual harassment, without anything 
material being achieved in the shape of investigation 
or development. 

Coming to economics, Mr. Bigg did not argue for 
increased prices, but claimed that a well-organised 
and well-equipped foundry industry would ultimately 





7 


lower the cost of its services to the community and 
would have the knowledge and power to take some 
part in the assessment of the value of its products. 
To the question as to whether the foundry industry 
in general had the knowledge necessary to assess the 
value of its products, he hesitated to reply in the 
negative, but he was emphatic in stating that to 
that particular weakness in the industry’s structure 
could be attributed many of the disabilities which 
foundrymen considered to be their portion. The 
Institute, in bringing the problem of costing to the 
fore, was rendering a very real and necessary service 
to the industry. He believed many foundrymen 
regarded costing as a job solely for the accountant. 
In fact, however, it was as integral a part of the 
industry as was the laboratory, and its value as a 
dimensional factor in the works as distinct from the 
office could not be exaggerated. 





THE THIRD “EDWARD WILLIAMS ” LECTURE, 
Puysican Factors IN THE CasTING OF METALS. 


Dr. C. H. Desch, F.R.S., delivered the Third 
** Edward Williams ” Lecture, in which he reviewed 
the physical factors entering into the casting of metals, 
and indicated which were likely to deserve most 
attention, inasmuch as those factors varied greatly 
in their relative importance and sometimes exag- 
gerated significance had been attached to one or other 
of them. He emphasised that the skill of the foundry- 
men remained one of the most important factors, 
and that it was not susceptible to quantitative expres- 
sion. The first condition in obtaining a satisfactory 
casting was that the metal should flow evenly into 
the mould, and should fill it completely before such 
freezing occurred as would offer an obstruction to its 
further flow. He was glad to learn that the word 
“ eastability,”’ which had been applied to that pro- 
perty, was not popular amongst foundrymen, and 
he preferred the expression “ flowing power,” which 
was not too cumbrous and which did not carry with 
it any suggestion of being an exact physical constant. 
Much had been done in recent years, he said, to 
standardise the methods of determining the flowing 
power, and he referred his hearers to the Second 
Report of the Steel Castings Committee, issued in 
1936 by the Iron and Steel Institute, and especially 
to the excellent survey of the whole subject by Dr. 
R. H. Greaves, contained in that report. Roughly, 
the values obtained for the flowing power would 
depend on two kinds of factors. One set depended 
on the conditions of the experiments, including the 
form, the material and surface of the mould, the 
casting head, and the degree of superheating of the 
metal before pouring ; whilst the other set involved 
the properties of the metal. 

His lecture was concerned mainly with the second 
group of conditions, and he discussed in some detail 
some of the individual physical properties included 
in that group. The first of them was viscosity, which 
had been credited with a far greater influence on 
flowing power than it actually possessed. In reality 
the viscosity of metals was very low, the kinematic 
viscosity being less than that of water in all the 
examples investigated, and as it changed only slightly 
with change of temperature it was really a negligible 
factor in casting. He examined the possible reasons 
for the general belief that metals differed widely. in 
viscosity and concluded that the effects which had 
been attributed to viscosity were mainly due to other 
causes. It did not seem necessary therefore to under- 
take difficult and refined laboratory measurements of 
that property on behalf of the foundry industry, 
although determinations were needed for certain 
theoretical purposes. 

The surface tension of a metal or alloy was another 
physical property which might affect the casting 
quality ; and as a rough indication he gave the values 
for the surface tensions of some of the common metals 
at temperatures not much above their melting points. 
The surface tension diminished as a rule with increas- 
ing temperature, but cadmium and copper were 
anomalous in that respect, the value increasing up to 
a maximum and falling again as the temperature was 
still further raised. In the course of his remarks on 
this property, he suggested it would be worth making 
some experiments as to the effect of the shape of the 
first shell of crystals produced at the surface between 
the metal and the mould, for the shape of the crystals 
would make a difference to the flow. The surface 
tension also determined to a great extent the forms of 
the crystal grains in a casting, and the liability of 
some alloys to intercrystalline fracture was con- 
nected with changes in the surface tension at the 
grain boundaries, the causes of which were the object 
of study at the N.P.L. 

The influence upon flowing power oi gases evolved 
from a metal during casting and the formation of 
surface films, was then dealt with, A surface film 
of a foreign substance, he said, affected flowing power 
far more than any variation in the true viscosity or 
in the surface tension. Aluminium provided a 
striking example of that. The conditions of oxida- 
tion of some of the metals had been studied at the 
N.P.L. The film formed on molten tin, for example, 
might be either smooth and compact or bulky and 
corrugated, the bulky form allowing oxidation to 
proceed rapidly, whilst the other was protective. 
It was found that the difference corresponded with a 
difference in the arrangement of the minute crystals 
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of the oxide, the loose film having the crystals 
arranged at random, whilst the compact skin had a 
definite ‘‘ preferred orientation.” That difference, 
which assumed great importance in connection with 
the oxide films on solid metals, deserved further 
study in the case of molten metals. The orientation 
was determined by the method of electron diffraction. 

Flowing power was roughly inversely proportional 
to the range of temperature over which solidification 
took place, The habit of the primary crystals, which 
formed a shell, affected the resistance which they 
offered to the flow, and alloys with a long freezing 
range mostly deposited primary crystals of the 
dendritic type. The effect was complicated by the 
existence of crystal thrust. 

Another physical factor involved in casting was 
the volume change on solidification. He discussed 
the several methods which had been employed for 
ascertaining the actual change of volume during the 
process of freezing, and gave a table illustrating a 
few of the most trustworthy results obtained by 
various methods. The only pure metals which 
expanded on freezing, he said, were bismuth, anti- 
mony, and gallium, and that exceptional property 
affected their alloys, neutralising the contraction due 
to the other metal, to an extent depending on the 
composition. Stott had shown how the contraction 
of an alloy might be calculated with fair accuracy 
from a knowledge of the behaviour of its component 
metals, remembering that the variation of specific 
volume with composition was not far from linear, 
both in the liquid and in the solid states. 

Another factor in casting, and one which was 
commonly ignored, was that of the thrust which might 
be exerted by growing crystals. An apparent expan- 
sion during solidification was sometimes observed 
when determinations of density showed that the 
volume had actually diminished. But true expansion 
during solidification was exceptional in alloys. 
Quantitative measurements of crystal thrust had 
been made only with non-metallic substances, and 
from the nature of the case the property could not be 
expressed by a simple constant. 

Other physical factors entering into the process of 
flow and solidification included the latent heat and 
the thermal conductivity. More accurate values of 
the latent heat of fusion (or solidification) of metals 
were needed, only a few of the pure metals having 
been studied satisfactorily. At the N.P.L. measure- 
ments of that property and determinations of the 
thermal conductivity of metals and alloys in the 
solid state were in progress. 

After a brief reference to the effects of segregation 
and the possible effect of superheating of the metal 
before pouring, Dr. Desch concluded with a free 
acknowledgment that the acquired skill of the prac- 
tical founder, whilst not subject to quantitative 
expression, stood high among the factors controlling 
the quality of the casting ; therefore he paid a tribute 
to the value of the Institute in which men having 
such knowledge and skill could compare their experi- 
ence, He added to the lecture a bibliography of 
the papers bearing on the subjects he had discussed. 


CosTING. 


A report by the Costing Sub-Committee of the 
Institute’s Technical Committee, containing recom- 
mendations for the establishment of costs in a grey 
iron foundry, was presented by Mr. V. Delport, the 
Chairman of the Sub-Committee. The report pro- 
poses standard principles on which a costing system 
should be based in order that costs might be estab- 
lished on a comparable basis for the whole of the 
industry. 

The fundamental principles put forward were :— 
(a) Each job should be charged with its full costs, 
including its proper share of overheads ; (b) the under- 
taking should be divided into a number of depart- 
ments, in each of which the various grades of metal, 
types of castings, &c., should be classified ; (c) all 
inventories and records should be kept methodically 
and correctly. 

There were four main divisions of the system :— 
(1) Melting; (2) moulding; (3) core shop; and 
(4) cleaning and fettling ; together with the following 
auxiliary departments :—pattern shop; mainten- 
ance department, heat, light, and power ; - despatch 
department, &c. 

The costs were divided into two chief groups: 
(1) Direct costs are those items which can be charged 
specifically against a job, and include—(a) metal, 
which is charged at the actual cost of the metal going 
into good castings delivered ; (b) moulding and core- 
making, covering the value of moulding and core- 
making labour expended in the making of moulds and 
cores, and, when made specially for the job, moulding 
boxes, patterns, and tackle ; (c) fettling and cleaning, 
against which only direct labour is charged. (2) 
Indirect costs are those items which cannot be 
specifically charged against a job, and are an expense 
of the department to be allocated to the various 
jobs. In the ease of metal and a certain section of 
the fettling and cleaning department, these are 
charged on a tonnage basis, and other sections as a 
percentage on direct labour. 

The report followed an earlier preliminary report 
by the Sub-Committee which had been discussed 
at the various branches of the Institute. Members 
were informed that further criticisms and suggestions 
would still be welcome, and if thought fit after dis- 





cussion of those suggestions, the recommendations 
in the present report could be further adjusted. The 
Costing Sub-Committee is prepared to remain con- 
stituted in an advisory capacity to facilitate the 
application of the system, particularly as regards the 
smaller jobbing foundries, and to co-operate with 
such foundries in adapting the system to their par- 
ticular needs. 


Wear Tests oN FERROUS ALLOYS. 


A paper on this subject was presented by Mr. 
Owen W. Ellis, Director of the Department of Engi- 
neering and Metallurgy, Ontario Research Founda- 
tion, Toronto, Canada. The paper was presented on 
behalf of the American Foundrymen’s Association, 
and the information it contained gave the results of 
the extension of some wear resistance tests on white 
cast iron presented about two years ago at the Con- 
vention of the American Fo *s Association 
in Toronto. One of the conelusions reached in the 
tests described in the earlier paper was that the higher 
the carbon content of white cast iron, other things 
being equal, the lower was its wear resistance under 
the conditions of the tests; that conclusion had 
since been confirmed. Further work had also been 
carried out, the resulis of which had shown that many 
alloys of low Brinell hardness number resisted abra- 
sion as well as, and even better than, alloys of high 
Brinell hardness number. Many pearlitic alloys were 
superior to martensitic alloys, and many austenitic 
were superior to pearlitic. The outstanding feature 
of the test as a whole was the marked superiority of 
the alloys containing chromium. 

The paper described tests on balls in a continuous 
mill with Kirkland lake ore, tests in porcelain jars 
with sands, granite, and silica as abrasives; tests 
in a continuous mill with silica, and tests with 
felspar, marble, and tale. Numerous anomalies 
in the tests had yet to be explained, said the author, 
and it was clear that mineralogical hardness per se 
was not the only property which affected the wear of 
alloys of different types. It was probable that in 
its influence upon the wear of metals and alloys in 
mills, the arrangement of the atoms on the crystal 
lattices was as significant as the mineralogical hard- 
ness of abrasive materials. At the moment the 
relationship between crystal structure and abrasive 
effect could not be defined. Among other factors to 
be borne in mind when considering the results of 
wear tests in mills was the acidity or alkalinity of 
the solution in the mill, produced either by treating 
the water before admitting it to the mill or by 
reaction between the neutral water and the mineral 
being ground. The author did not claim that the 
results of the small-mill tests could be used to predict 
accurately the performance of alloys (as balls) in 
large mills, but a few commercial tests had encouraged 
him to hope that results of tests in small mills might 
serve as a rough guide to procedure on a larger scale. 


THE PropuctTION OF INGOT-MOULD CASTINGS. 


Mr. R. Ballantine (of the Fulwood Foundry 
Company, Ltd., Mossend, near Glasgow) gave a 
paper containing some additional data on the manu- 
facture of ingot moulds, following an earlier paper 
on the subject which he presented to the Lancashire 
Branch of the Institute last year. His present paper 
devoted greater attention to manufacturing detail 
and dwelt more fully on the results and observations 
in practice. He discussed alternative methods of 
production, ramming, and jolting ; hot tears in ingot 
moulds (which could be traced definitely to fins and 
contraction; gateing; flaking or corner scaling ; 
and core expansion and design. He also gave some 
details and illustrations of a 21-ton and a 34-ton 
mould casting. 


CuproLa COKEs. 


The foundry and laboratory characteristics of 
cupola cokes were discussed in a joint paper by Dr. 
Hugh O’Neill (L,M.S. Railway research laboratories, 
Derby), and Mr. J. G. Pearce (Director, British 
Cast Iron Research Association). The main object 
of the research was to examine the extent to which 
existing laboratory tests gave useful indications of 
the foundry behaviour of cupola cokes ; the secondary 
object was to determine the practical order of merit 
of those cokes, the price, and reputation of which 
varied considerably. There was co-operation by 
the British Cast Iron Research Association, the 
Northern Coke Research Committee, the Fuel 
Research Board, and the L.M.S. Railway Company ; 
the chief mechanical engineer of the L.M.S. Railway 
Company permitted a cupola at the Derby locomotive 
works to be used for full-scale trials, although, owing 
to the pressure of production, it was decided not to 
employ cokes which might unduly jeopardise the 
work of the associated foundry. 

The paper, which was fairly extensive, gave 
cupola results of the behaviour of fourteen different 
foundry cokes. A very complete laboratory examina- 
tion of the cokes was also reported, special attention 
having been devoted to macro-structure and: micro- 
structure. Coke merit for a cupola charge ratio 
of 16:1 was assessed on a basis of metal tempera- 
ture. Certain cokes were proved to be as good as 
more famous brands of higher price. Determinations 
of the sulphur and carbon pick-ups from eight of the 
cokes were made in a small experimental cupola. 
Broadly speaking, the sulphur pick-up of the metal 





was diregtly proportional to the total, and to the 
combustible sulphur contents of the fuels. The carbon 
pick-up tended to increase with (a) the cell structure 
openness ; (b) the combustibility test rate, and (c) 
the fixed carbon content. Incidentally, the fixed 
sulphur decreased as the wet oxidation test value 
increased. Cupola metal temperatures were deter- 
mined to within about + 0-5 per cent., but the results 
for the best and worst cokes differed only by about 
5 per cent. The field for correlating cupola and 
laboratory tests therefore proved unfortunately 
to be very narrow. Under those circumstances, 
none of the tests could yet be relied upon to predict 
the practical cupola properties of a coke of unknown 
origm, but the most helpful in that respect was the 
shatter test. Correlation between the various tests 
themselves and the cupola results hinted at the 
following isations for the particular samples. 
Cokes giving low metal temperatures were low in : 


(a) Shatter index. 
(b) Rate of wet oxidation. 
(c) (RI-RITI) reactivity value. 
(d) Resistance to abrasion ; 
and high in : 
(a) Density of cell structure ; 
(6) Resistance to static compression. 

If these few cokes were considered in groups of 
their native coalfields, the following generalisations 
suggested themselves :— 

A decrease of cupola metal temperature was 
associated with a decrease in : 

(a) Shatter index. 

(6) Rate of wet oxidation. 

(c) (RI-RIII) reactivity value. 

(d) CO : CO, ratio in the combustibility test. 
(To be continued.) 





Letters to the Editor. 
(We do not hold ourselves reeponsible for the opini 
correspondents.) 
THE THEORY OF DIMENSIONS. 
Smr,—In my reply to Mr. Porter, which appears in your 
issue of the lIth inst.,~page 679, third column, line 3, 
instead of a semi-colon a comma should have been used, 
as in my book from which the passage is quoted. This 
correction is important in view of the reference which 
follows, i.e., “* (cut off at acomma !)”’: line 17. 
Birmingham, June 14th. F. W. LancHESTER, 
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Sm,—I have read Dr. Lanchester’s letter on this 
subject with great interest ; it is, however, so long and 
detailed that I dare not ask for sufficient space to reply 
fully, but will confine myself to one or two leading points. 

I am quite willing to admit that a chemical balance 
may be used as a mass comparator with wonderful 
accuracy, but there is all the difference in the world 
between an instrument which compares masses, and one 
which will compare weights to which masses are pro- 
portional provided that the gravitational field is uniform. 
Anyone with an engineer's eye can see the forces acting 
on the beam of a balance, so why deny them recognition ? 

If Dr. Lanchester wants to have a unit of mass to look 
at he can easily make one and no one is any the worse, 
but if he calls it a weight he is then definitely doing harm 
and increasing the confusion. An exact parallel is what 
I called a ‘“‘ poundal-mass,” i.¢., a piece of metal that 
weighs a poundal; he can see the absurdity of this, but 
apperently not that of a slug weight ! 


I am taken to task for “ picking out 5 without the 


context,”’ but that was because I thought that every- 
body knew that centrifugal force is the product of a mass 


vo. : - 
and a radial acceleration; — is the radial acceleration 
Tr 
and therefore the rest of the expression must be the mass, 


and to call the mese— is sheer rubbish ; the units are all 
g 


wrong. ; 
The successive steps in finding the centrifugal force 


on a crank pin are as follows :— 


Professor Perry : 
(a) Find the weight of the pin in pounds. 
(b) Divide by g to find the mass. 
(c) Multiply by the radial acceleration and get the 
answer in pounds. 
Poundal system : 
(a) Find the weight of the pin in pounds. 
(6) Call the weight the mass. 
(c) Multiply by the radial acceleration to get the 
answer in poundals. 
(d) Poundals are no earthly use to anyone so divide 
by g to change them to pounds. 
As the calculation begins and ends with pounds, the 
double change to poundals and back again is surely a 
needless complication and is simply asking for trouble, 
a trouble which occurs with each year of students with 
unfailing regularity. Both systems introduce g ; Professor 
Perry inserts it where it belongs as the ratio between 
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the weight and mass of any given body; the poundalist 
puts it in a postscript ina belated attempt to get back 
to common sense. 

I appreciate Dr. Lanchester’s kindness in warning 
me that I may, by analogy, be getting into trouble with 
the c.g.s. system, but I cannot help that. 

Everybody must admire the wonderful work done by 
the architects of the metric system, but they made one 
mistake-—they allowed the same piece of metal to be 
used both as a unit of mass and as a unit of force. If 
the gramme is a mass the standard weights should have 
been based on the dyne, and not on the gramme, and these 
standard weights were not provided. Hence, it comes that 
the French are in the same trouble as our advocates of 
the poundal. Broadly speaking, for all static problems 
and for all compound units, the gramme (or kilogramme) 
is a force, but when inertia has to be considered the 
gramme becomes a mass. 

Professor Perry had the brains and the courage to 
see this contradiction and to devise a logical scheme for 
English units that would cut through the tangle without 
altering the ordinary meaning of any word in the language. 
June 14th, R. C. Porter, 


AN EARLY DESIGN FOR A STEAM CAR. 

Sir,—In the 1857 edition of Smiles’ “ Life of George 
Stephenson ”’ it is stated that in 1789 one Thomas Allen 
published a plan of a steam locomotive, which was in the 
possession of the Society of Antiquaries of Newcastle-upon- 
Tyne. Smiles went further in the edition of 1862, saying 
that Allen took out a patent. In the 1868 edition he 
dropped the reference altogether. 

Considering the very early date, I thought it would be 
of interest to investigate the matter. Allen may have 
‘“‘ published ”’ his plan in a legal sense, but there is no 
evidence that he ever put anything in print on the subject, 





tions in a minute of course ye Carriage will proceed on 
ye road at ye rate of somewhat better than ten Miles an 
hour. 


It is unfortunate that he has not shown us what the 
engine was to be like. Assuming that it was to be a typical 
beam engine of the period, there does not seem to be any 
room fora boiler ; perhaps Mr. Allen forgot that one would 
be required. The engine was apparently to be controlled 
by the cords running to the front of the seat. Though 
utterly unpractical, it is, nevertheless, an interesting relic 
of the eighteenth century. C. F. Denpy MarsHaLu. 

June 9th. 


ELECTRIC MELTING OF CAST IRON. 


Sm,—In Taz Enaiveur, May 28th, 1937, on page 637, 
there is an article about ‘* The Electric of Cast 
Iron.” In it, the price of electric power (in America) is 
assumed to be one-halfpenny up to three farthings per 
kWh, giving a melting cost of between £1 and £1 10s. 
per ton, 

It is interesting to compare that cost with the cost of 
electrical power in large-scale industry in Norway. The 
cost of electrical power is usually about »,d. per kWh, 
giving less than 3s. per ton for melting, 

Hence, where the electrical power is cheap enough, 
electric furnace operation ought to be able to compete with 
cupola conversion. Epvarp Svanoz. 

Oslo, May 31st. 


THE SALARY AND STATUS OF THE ENGINEER. 


Str,—It is always gratifying, particularly to the young, 
to find one’s opinions shared by somebody higher up, and 
I was pleased to find in your issue of May 28th that your 
contributor could quote chapter and verse in reaching the 

same conclusions on “ The 
Salary and Status of the 











Engineer”’ as I did with 
fewer statistics, but an 
equal sense of ‘ What's 
Wrong?” in my letter of 
January 15th. We all know 
what’s wrong, but what are 
we doing about it ? 

Appeals to the governing 
bodies of our institutions are 
useless, not only, as your 
contributor points out, 
because those who have 
scaled the heights show little 
interest in those clinging to 
the lower crags, but also 
because, the majority being 








THOMAS ALLEN’S STEAM CARRIAGE—1783 


and a search at the Patent Office proved that he did not 
take out a patent. As is well known, Watt’s patent of 
1784 covered the application of a steam engine to road 
carriages. 

In the “‘ Proceedings ’’ of the Society of Antiquaries, of 
Newcastle-on-Tyne, the following passage occurs in the 
report of a meeting held on August 6th, 1856 :— 


Lord Ravensworth had sent, for the Society’s 
acceptance “‘A Plan of a new invented machine to 
convey goods ... by Mr. Allen of London 1789.” 


The * Plan ” consists of a drawing in blue and red colours, 
which is reproduced here (for the first time) by permission 
of the Society of Antiquaries, and a description, all on the 
same sheet. The descriptiqn is as follows :— 


A Plan of a New invented Machine to Convey Goods 
Merchandise Passengers &c from one place to another 
without Horses but by ye power or force of Steam only 
Invented by Thos Allen of London 1789. 


DESCRIPTION of the MACHINE. 


It is well known that Steam judiciously applied may 
be made subservient to many Mechanical purposes 
altho’ ye steam engine untill very lately has been solely 
confined to ye purpose of raising water in large bodies 
from Mines and Coalworks, yet it is now become in 
general use for turning of wheels for many Mechanical 
Arts, particularly for grinding of corn, as may be daily 
seen at Albion Mills near Blackfriers bridge, also at Mr 
Whitbreads Brewhouse and many other places in and 
about the Metropollis; it is therefore obvious that if 
the steam engine can turn a wheel for one purpose it 
can for another; these Considerations induced me to 
apply it for ye purpose of turning ye wheels of carriages, 
as I conceive that to be ye most important object to ye 
community that ye steam engine can possibly be applied 
to; which in my opinion nothing appears more prac- 
ticable ; to illustrate which let there be a Case (A) 
made in ye form of a Carravan, 6ft in length & 4} in 
breadth, in which ye whole of ye Steam Engine is con- 
taind, thro’ ye roof of ye Carrayan ye main or principle 
acting lever (B) projects, at ye end of this lever, an iron 
rod (C) is fastend & ye other end to an iron crank 
(withinside ye Carravan), by which a uniform & con- 
stant Motion of ye lever (B) is kept in a regular rotation, 
at the extream ends of sd Crank Iron wheels is fixed 
whose diameters are 12 inches, these wheels turn 2 others 
of 6 Inches diamr which are fixd to ye naves of ye hind 
wheels of ye Carriage, which are 7 feet in diamr or 22 ft in 
Circumference, & as ye sd wheels will make 40 revolu- 





employers, their personal 
interests would appear to 
the purblind to be adversely 
affected by any improve- 
ment in the lot of their juniors. So we have the 
paradoxical phenomenon of the same men actively 
engaged in the Association of Consulting Engineers in 
propaganda to raise the status of the engineer, and 
passively engaged in the Institution of Civil Engineers in 
maintaining the status quo. I do not accuse these elder 
brethren of deliberate gerrymandering, but merely lack 
of vision, failing to grasp the simple fact that the good 
health of the profession depends less on the wellbeing of 
its transient luminaries than on the condition of the body 
corporate which fills the lamps. 
PorrpHaR GUBBINS. 
June 15th. 











The Trade Cycle. 


By H. D, HENDERSON.* 


TueEre has been a marked increase in recent in 
what be called “‘ trade cycle consciousness.” ent 
men of ess have ab of course, that 


good times do not last for ever. t few of them, until 
lately, thought of the course of trade, after the manner of 
the onal economist, as a rhythmical gerics of 
casually connected aseay To-day, however, the number 
of le who think in this manner, and who allow their 
mental picture of the trade cycle to determine their judg- 
ment of business prospects is very considerable. There is 
some gain in this, but there is also some danger. There i 
first, new trade consciousness may 
tensify bility. The wave of speculative 
ing of a few months ago, and the sharp and 
rise of wholesale yricus ties ensued were due to 
the belief that we had entered on the boom phase of the 
trade cyele, This particular development has been 
brought to an abrupt end by a series of unexpected 
episodes. But the more formidable possibility remains 
that @ widespread conviction that a severe slump is 
inevitable before many years have passed, and the conse- 
quential desire to “‘ get out” of ordinary shares before 
the deluge and to be as “liquid” as possible when it 
occurs may serve to aggravate the next depression. 
There is a danger, too, in the field of policy. Doctors 
may be led by general trade cycle considerations to recom- 
mend prescriptions which are not really appropriate to 
the situation that actually confronts us. The trade cycle, 
though a real, is far from being a standardised pheno- 
menon. The present trend of trade is peculiar in several 
important respects, and suggestions with regard to policy, 





* From an article in Lloyds Bank Limited Monthly Review 
for June, 1937. 





if they are to be helpful, must be based on an appreciation 
of these peculiarities. ai” 

In the pre-war period trade depressions in Great Britain 
were usually attributable to setbacks in international 
investment and international trade. So was the great 
depression, from which we have just emerged. We have 
no reason to fear serious trouble from this quarter during 
the next few years. It is possible, of course, to imagine 
unfavourable developments which might disturb particular 
markets overseas. But a general and early setback in inter- 
national trade and international investment is highly 
unlikely, if only because there has been as yet so small 
a measure of recovery in these branches of our economic 
life. On the contrary, with the improvement that may 
fairly be expected in the domestic activity of many 
countries, including the United States and France, it 
seems more likely that a steady expansion in the volume of 
international trade may serve to mitigate in some ee a 
decline in production for the home market. For is 
the from which serious danger threatens in the 
next few years. 

The danger from this quarter is real and clearly defined. 
The output of the constructional industries for the home 
market is ing at an abnormally high level, and it 
is very to see how so high a level can be sustained 
for many years longer. Among the major causes of the 
present high level of constructional activity are, first, 
the private house building boom, which played so large 
@ part in the early phases of our recovery, and, secondly, 
the programme of rearmament. Both influences are 
Sundemmettally lhemeral, It is, indeed, remarkable that 
the house-buil boom should have continued for so 
long as it has done. We have been building new dwellings 
for many years past on a scale that far exceeds the growth 
in the number of families. Thus the demand that arises 
from a higher standard of living and from a desire for 
better or more modern homes must by now have been 
largely satisfied, Meanwhile, the growth in the number of 
families, which, depending as it does on the birth-rates 
of some twenty-five earlier, has till lately been 
large, must now be slowing down fairly rapidly. If trade 

good, there may still be a few years to run before 
the demand for new dwellings reaches satiation. But it 
seems most unlikely that a of anything like the 
present dimensions would survive the onset of a trade 
depression. 

The inevitability of an eventual decline in the current 
level of capital expenditure in connection with rearma- 
ment is even clearer. The sums which the Government 
is now spending on armaments are so large that the 
attempt to defray them from current taxation has been 
frankly abandoned, and £80 millions a year are to be 
borrowed over the next five years. The borrowing policy 
is defended on the ground that this portion of the expendi- 
ture is likely to prove non-recurrent. It follows that we 
must expect a reduction of about £80 millions a year in 
the Government’s expenditure on armaments in a few 
years’ time. But this is not all. The rearmament pro- 
gramme must. be the cause of considerable capital outlay 
by contractors, only part of which enters into the figures 
of Government expenditure and again by other firms who, 
in their turn, supply the Government contractors. This 
capital expenditure by private concerns is also destined 
to undergo a large curtailment before very long. Indeed, 
it is not unlikely that it may be already near its peak, 
and that it may begin to decline well before the Govern- 
ment’s expenditure falls off. 

Thus before many years have passed we must expect a 
large decrease in the capital expenditure associated directly 
or indirectly with rearmament, and a large decrease also 
in the volume of private house building, It is extremely 
difficult to see how a general trade depression can then be 
avoided. How severe it will prove will depend on circum- 
stances which it is less easy to foresee. If the decline in 
armament expenditure were to be fairly sharp and sudden, 
if it wére to synchronise with an equally sharp and sudden 
decline in house building, and if at the same time the trend 
of overseas markets is unfavourable, the depression that 
would result, though it might be long-deferred, would be 
formidable in the extreme. But it seems probable that the 
Government’s expenditure on armaments will taper off 
very gradually. It is not unlikely, as has just been sug- 
gested, that the decline in the capital expenditure incurred 
by private armament concerns will begin while the 
Government’s expenditure is still on the up-grade ; and it 
is possible that private house building will begin to sag 
slowly at a still earlier date. If the process is thus drawn 
out over a considerable period, its character may be much 
less catastrophic. Moreover, it is possible that the course 
of international trade will be a helpful rather than an 
adverse influence, It would be idle to carry these specu- 
lations further. On the most optimistic view, the situa- 
tion by which we shall be faced in a few years’ time will 
be sufficiently serious. 

It is important therefore that we should consider in good 
time the problems that are likely to arise. I suggest, in 
this connection, that it would be useful to turn our minds 
now to the question of how far the difficulties of the next 
depression might be mitigated by the establishment of a 
shorter working week on lines thought out carefully in 
advance. But it is certainly no less important that we 
should shape our policy in the meantime so as to diminish 
the difficulties that lie ahead. ; 








Pb ag ENGINEERING CONGRESS, GLASGOW, 
1938.—On suggestion of the Institution of Engineers 
and Shipbuilders in Scotland, a number of engineering 
societies have decided to co-operate in ising an Inter- 
Cake advantage of the presen ing eget awaling 

ce the many engi- 
neers who undoubtedly wish to visit the Empwre 
Exhibition. A General Committee has been appointed, 
with the Rt. Hon. Lord Weir as President, and’Mr. A. C. 
Gardner as Chairman, and it is hoped shortly to make an 
announcement about arrangements. In the meantime, 
the date has been provisionally fixed as June 21st to 24th, 
1938. The Congress will include a number of technical 
sessions, visits to works, and social functions, and it is 
hoped to obtain accommodation in the Conference Hall 
of the Exhibition. The office of the Congress has been 
established at 39, Elmbank-crescent, Glasgow, with Mr. 
P. W. Thomas, B.Sc. (Eng.), as hon. general secretary. 
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Chester Waterworks Improvements. 


To-pay, June 18th, new works in connection with the 
supply of water to Chester are being declared open. They 
consist of a filtered water service reservoir and pipe lines 
in connection therewith and a water tower at Overleigh. 


Service RESERVOIR. 
The erection of the new subsidence reservoir with a 
capacity of ten million gallons has made it possible to 


down to the floor level of the new reservoir. The final 
bottom proved to be an excellent foundation, chiefly in 
clay and sandstone. The new reservoir, which is illustrated 
by half-tone and line engravings, is a reinforced concrete 
structure, the steel reinforcement of which is arranged 
under the system of Messrs. H. C. Ritchie and Partners, of 
Liverpool. The main dimensions are as follows :—North 
side, 111ft. 6in.; south side, 154ft. 6in.; east side, 63ft. 6in. 
and 68ft. 6in, respectively ; west side, 144ft. 6in. 

The depth of water is 10ft. Gin. and the top water level 
is the same as that in the existing pure water reservoir 
adjoining, 80-95ft. above Ordnance Datum. The thick- 














SERVICE RESERVOIR UNDER CONSTRUCTION 


dispense with the old subsidence reservoir, with a capacity 
of only half a million gallons. The old subsidence reservoir, 
together with an old filter, formed the site of the new 
reservoir. In designing the new reservoir certain diffi- 
culties arose, the chief one being the limitations of the site, 


Old Pure 
Water Res, 


“Tet EwGneer 


Steel Piling 


TYPICAL CROSS SECTION OF SERVICE RESERVOIR 


bounded, as it was, on the south by adjoining property, on 
the north by an existing rectangular pure water reservoir, 
on the east by an existing circular pure water reservoir, 
and on the west by Spital Walk. However, an L-shaped 











OVERLEIGH WATER TOWER 


reservoir was finally decided upon, with a capacity of 
one and a-quarter million gallons. 

Before work on the new reservoir could be begun many 
tons of old brick and concrete foundations from the old 
subsidence reservoir and filter had to be removed and also 
many tons of earth and clay had to be excavated to reach 





ness of the exterior walls is 9in., and all walls have a vertical 
plane of stoppage at approximately every 20ft., and a hori- 
zontal plane of stoppage at approximately every 3ft. 6in. 
of height. The floor is laid in panels, size 13ft. 8in. by 
19ft. 104in., in two thicknesses, the bottom slab being 4in. 


thick and the upper slab 3}in. thick. Joints were filled in 
with cement grout and finally run solid with “‘ Bituros.” 
The roof, which is laid to slight falls, is 2ft. higher than the 
top water level, 4in. thick, and is supported by concrete 


INTERIOR OF WATER TOWER 


columns, 8in. square, which are on a concrete foundation, 
5ft. square and 2ft. deep. Concrete beams, lft. 64in. by 
8in. wide, rest on the columns. All the walls of the reser- 


roof is covered with earth lin. deep. ‘The roof is drained 
by means of holes through the parapet walls and 4in. C.1. 
pipes on to gullies placed at intervals along the main drive. 
Several ventilating shafts have been built in the roof of 
the reservoir, together with eight manholes to provide 
access for cleaning purposes, &c. On the east side of the 
reservoir there is a recorder house, 13ft. by 10ft., built in 
2hin. rusticated multi-coloured bricks with a brindle tile 
roof. 

The reservoir is fed by a 1ldin. C.1. main connected to 
the existing main and controlled by a 15in. valve, and the 
outlet or draw-off is by means of a 24in. main controlled 
by a 24in. valve. 


OVERLEIGH WATER TOWER. 


In view of the somewhat low pressure experienced at 
certain times of the day in the Handbridge district of the 
city it was decided to erect a water tower at Overleigh, so 
as to meet the k demands. A somewhat serious 
problem confronted the consulting engineer when designing 
this tower, as he was most anxious that the final effect 
should harmonise as far as possible with the surrounding 
buildings, as it is situated in the midst of a cathedral city. 
The design of the tower was approved by the Duke of 
Westminster and the Chester Corporation. An octagonal 
tower was finally decided upon, and although the design 
cannot come under any conventional style, the final effect 
is considered to be most pleasing. Prior to erection 
several bore-holes were put down to ascertain the nature 
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ARRANGEMENT OF WATER TOWER 


of the foundation. It proved to be hard sandstone rock. 
The tower, which is illustrated by engravings on this 
page, is a reinforced concrete structure. The diameter of 
the tower at the base is 58ft. 6in. and total height to parapet 
wall from ground level is 102ft. 6in. The diameter of the 
tank is 54ft. and top water level is 155-00 above O.D. 
With a depth of 15ft. it has a total capacity of 200,000 
gallons. The top water level is governed by the level of 
the water in the tower at the Boughton works, which is 
19ft. higher. 

The main construction is composed of reinforced 
concrete columns, 19in. and I4in. square respectively, 
reaching from foundations to the underside of the tank 
floor. Foundations for the larger columns are 5ft. 3in. 
square and 3ft. 3in. deep, and for the smaller columns 4ft. 
square and 3ft. 6in. deep. Connected to these columns are 
radial reinforced concrete braces placed at 12ft. 3in. 
centres, size 20in. by 10}in., the whole of which are 
enclosed with a slab Sin. thick forming the walls of the 
tower. The walls to the tank proper are Qin. thick and 
the floor 7in. thick, and the latter is supported by secondary 
beams, which in turn are supported by the main beams or 
braces. The floor has a plane of stoppage at each point of 
the octagon, and the walls have horizontal planes of 
stoppage. All joints are filled in with “ Verto” and 
painted over with “ Liquitexo.’”’ The parapet wall is 
1lft. high. A spiral steel staircase is fixed inside the tower 
to give access to the tank. It runs through a circular 
shaft formed in the tank itself and emerges under a small 





voir are surmounted by a parapet lft. 6in. deep, and the 


pent house on to the roof itself. Here are fixed ventilating 
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shafts and two manholes which give easy access to the|a xylidine water mixture. These two liquids are prac- 


inside of the tank. 

The tower is supplied by 12in. diameter flanged pipes, 
controlled by a 12in. equilibrium valve, and the water level 
is visibly recorded on a depth board at the foot of the 
tower. A record of the level is also transmitted electrically 





“Tre Encivegr” 


tically immiscible, but the sulphite compound of xylidine 
is soluble; hence, during the process of absorption the 
xylidine phase gradually disappears and eventually forms 
a homogeneous phase with the water layer. The specific 
heat of such solution is 0-85 calorie, while the reaction 
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FLOOR OF WATER TOWER TANK 


to the main works at Boughton. The outlet is also a 12in. 
diameter flanged pipe and Qin. overflow and washout 
pipes are also provided. All pipes are fitted with expansion 
joints. 

_ The contractors for the reservoir and the tower were 
Gray’s Ferro-Conerete Company, Ltd., of Glasgow. The 
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WALL OF WATER TOWER TANK 


whole of the works were carried out to the designs and 
specifications and under the direction of the company’s 
consulting engineer, Mr. Fred J. Dixon, M. Inst. C.E., 
M.I. Mech. E. 








Sulphur Fixation. 
By R. 8. DEAN. 
(Continued from page 686.) 
Lurer PRocsss. 


Txe Lurgi process, which has been called the “ Sul- 
phidine ” process, is covered in United States patent 
1,893,385 of March Ist, 1933, and uses mixtures of 
xylidine and toluidine for absorbents. The proposal to 
use various amines for absorption of SO, is not new. The 
use of aniline and its homologs is covered in British patent 
371,888, 1932; quinoline and pyridine are covered in 
U.S. patent 1,972,074; triethanol amine is covered in 
U.S. patent 1,783,901. 

The difficulties experienced with these processes have 
been principally the loss of chemical from the formation of 
difficultly decomposable compounds, either with the SO, 
or the small but unavoidable amount of SO, present. 

The Sulphidine process avoids these difficulties by using 


1 Chief Engineer, Metallurgical Division, U.S. Bureau of Mines, 








heat is 4-7 calories per gramme-molecule of absorbed SQ,. 

The absorption capacity of a 1:1 xylidine: water 
mixture at 20 deg. to 25 deg. is given in the following 
table :— 


Volume, Grammes, Volume, Grammes, 
per cent. SO,. SO, per litre. percent. SO,. SO, per litre. 
CAR iss ve SS Ee SE AS ee ee 
0-1 30 2-5 175 
0-3 70 5 ie ide SED 
0-7 120 8 iplieiagar ae 


When the SO, content is more than 100 grammes per litre 
the absorbent is a homogeneous liquid. 

On heating from 80 deg. to 100 deg., SO, is given off and 
the xylidine separates from the water layer and is ready for 
re-use. Any sulphate formed remains in the water layer, 
from which it may easily be regenerated by the addition 
of sodium carbonate. The sodium sulphate so formed may 
be discarded in the water solution without serious loss of 
xylidine. 

The following description of the working method is 
taken from a paper by Wiedmann and Roesner!® :— 


To keep as low as possible the undesired oxidation of 
sulphur dioxide to sulphate it is expedient, when apply- 
ing the Sulphidine process, to free the gases to be con- 
centrated from flue dust, sulphur trioxide, and sulphur, 
which is best done by means of an electrostatic high- 
tension field. 

Gases containing 1 to 16 per cent. of SO, by volume 
and any percentage of oxygen are passed in counter- 
current to a mixture of xylidine and water (1: 1) 
through scrubbers. The absorption takes place at 
temperatures ranging between 15 deg. and 30 deg. Cent., 
the disengaged heat being led away by cooling the 
washing medium. With a roasting gas of about 7 vol. 
per cent. of SO,, the SO, down to less than 0-1 vol. per 
cent. SO, is removed, hence the efficiency of the washing 
achieved reaches at least 98 per cent. The absorbent 
laden with SO, is passed through a still heated indirectly 
by steam, which is provided with a dephlegmator for 
condensing the water and xylidine vapours and is freed 
from SO, by being heated up to 80 deg. to 103 deg. Cent. 
The cooled absorbent is sent back to the scrubbers. 
When treating roasting gases with 6 to 7 vol. per cent. 
SO, and 10 vol. per cent. oxygen, 1 per cent. at the most 
of the SO, absorbed is oxidised to sulphate. With a 
view to decomposing the xylidine sulphate, sodium 
carbonate or sodium sulphite (bisulphite) in a watery 
solution is added to the absorbent either after the 
expulsion of the SO, at temperatures above 50 deg. 
Cent. or during the absorption. While the sodium 
carbonate is transformed into sodium sulphite, the 
carbonic acid escapes with the waste gases. It has 
proved useful to effect the absorption with a constant 
content of sodium sulphate in the watery portion of the 
washing medium. For this reason part of the sulphate 
liquor is withdrawn and replaced by fresh water or 
solution of sodium carbonate. The portion of the 
absorbent that has been discharged is saturated with 
xylidine. According to the data set forth above, the 
loss of xylidine in the water amounts to 2 kilos. to 
5 kilos. per cubic metre, depending on the content of 
sulphate. Instead of sodium carbonate, caustic lime 
may be used, but this involves the disadvantage that 
the gypsum formed has to be eliminated by filtration 
and that incrustations from the gypsum-saturated 
absorbent cannot be avoided. The most gaseous SO,, 
saturated with xylidine, after having left the dephleg- 
mator, enters a scrubber irrigated with water at a 
temperature of 20 deg. Cent. The absorption capacity 
of the water for SO, of 100 per cent. is so high that the 
small quantities of xylidine vapour are completely 
washed out from the sulphur dioxide as xylidine 
sulphite. The degree of purity of the SO, is above 
99 per cent. If the SO, is to be liquefied, it must pre- 
viously be dried and freed from the xylidine vapours 
by washing with sulphuric acid to be subsequently 
compressed, 

The amount of vaporous xylidine escaping with the 
waste gases from the absorption plant is rather high, 
coming to as much as 2-5 grammes of xylidine per cubic 
metre at 20 deg. to 25 deg. Cent. It is recovered by 
washing the waste gas with diluted alkaline bisulphite 
solutions or mineral acids; for example, sulphuric 
acid, while the latter is practically neutralised by the 
organic base under formation of xylidine sulphate. The 
regeneration of the xylidine takes place during the 
course of the desulphating process, and in this manner 
80 per cent. of the xylidine vapours can be recovered. 

At the works of the Norddeutsche Affinerie in Ham- 
burg, waste gases with a SO, content fluctuating 
between 0-5 and 8-0 vol. per cent.—on an average 
3:6 vol. per cent. of SO,—are irregularly produced 
when copper matte is treated in converters. 

Part of these gases, for which no use had been found 
hitherto, are concentrated in accordance with the 
process described above to SO, of 100 per cent. The 
concentration plant is shown in Fig. 5, explained as 
follows :— 

The absorbent (consisting of 3 cubic metres of raw 
10 Wiedman, H., and Roesner, G., ‘“‘ Process for the Manufac- 


ture of Pure Sulphur Dioxide,’ Metalgesellschaft Periodic Review, 
Feb., 1936. 








xylidine and 3 cubic metres of water), after having left 
the storage tank, By, is circulated by pumps through 
the two absorption towers, Ty and T,, packed with 
Raschig rings, and the distillation column, D—A, with 
succeeding cooler, K,,. An amount of 1450 cubic 
metres per hour of gas, having previously undergone an 
electrical purification, enters at the base of the absorp- 
tion tower T; at a temperature of 20 deg. to 25 deg. 
Cent. The gas passes in counterflow to the absorbent 
through scrubbers T;, Ty, and Ty,;. In the latter, which 
is irrigated with diluted sulphuric acid, the end gas, still 
containing 0-05 to 0-1 vol. per cent. of SO,, is freed from. 
xylidine vapour and forced into the open air by a fan. 
The absorbent laden with 130 kilos. to 180 kilos. SO, 
per cubic metre in tower T, enters the distillation column 
A, which is indirectly heated by steam and on the top 
of which a dephlegmator D and a back-flow cooler 
Kjy are mounted. In this still the SO, is set free at 
temperatures ranging between 95 deg. and 100 deg. 
Cent., and the absorbent returns, after having traversed 
the cooler Ky, to the storage tank By at a temperature 
of about 20 deg. Cent. The heat evolved during the 
absorption is led away by cooling the washing medium 
in the coolers Ky and K;. In the tower Tyy, irrigated 
with water, the SO, of 100 per cent. is freed from xylidine 
vapours and subsequently led to the place of destination. 

The regeneration of the xylidine from the xylidine 
sulphate, which was formed through the secondary 
reaction, automatically takes place in the distillation 
column by permanently maintaining in the absorbent 
a certain content of alkalies (adding sodium carbonate 
or sulphite). A strong watery solution containing 
50 kilos. to 60 kilos. of calcined soda is daily fed on to 
tower T,. A constant content of sodium sulphate in 
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Tz, Tn= Absorption towers packed with Raschig rings. 

Tm, Tiy=Scrubbers for end gas or SO, of 100 per cent., 
respectively. 

Br-Bry= Outlet tanks below the corresponding towers. 

By=Storage tank. 

Ki, Ku, Kys=Coolers for the absorbent. 

Kyy=Back-flow cooler for SO, of 100 per cent. 

A= Distillation vessel heated by steam coils. 

D=Dephlegmator packed with Raschig rings. 

P;-Py= Pumps for moving absorbent. 

Vr-Vy= Absorbent distributors. 

S=Storage tank for sulphuric acid. 

X= Tanks for waste water. 


Fic. 5—Flow Sheet of Concentration Plant. 


the watery portion of the absorbent is maintained by 
discharging through a separating tank 800 to 900 
litres per day into the waste water tank X. From 
converter gases of 3-5 vol. per cent. an amount of 
3-5 tonnes of SO, of 100 per cent. is recovered per day, 
the yield being 96 per cent. 

In view of the advantageous results obtained in 
Hamburg, the Lurgi Gesellschaft fiir Chemie and 
Hiittenwesen m.b.H., Frankfort-on-Main, is at present 
building a plant at a foreign lead smelter for a daily 
recovery of 30 tonnes of SO, from roaster gases of 
4 per cent. vol. As regards this plant, the following 
processing (consumption of chemicals, power, 
and labour) are anticipated per ton of 100 per cent. 
SO, :—3 kilos, of xylidine, 20 kilos. of soda, 1 to 1-2 tons 
ot steam, 20 to 25 kW, 50 to 60 cubic metres of cooling 
water, and one to two working hours. 

The foregoing describes the recovery of SO, from 
roaster gases of only 1 vol. per cent. SO,. As absorp- 
tion medium, a mixture of aromatic amines (for example, 
raw xylidine or toluidine) and water is used, whose 
absorption power is fifteen to twenty times as high as 
that of water. Another advantage of the process lies 
in the fact that the oxidation of the absorbed SO, 
to sulphuric acid is less than 1 per cent. The combina- 
tion of aromatic amine with water further offers the 
advantage, due to the reaction of the sulphate of the 
aromatic base with soda, that sodium sulphate can be 
discharged with the watery portion of the absorbent 
without incurring considerable loss of the amine sub- 
stance. 

Owing to the economic superiority of the Sulphidine 
process, new prospects are opening up for the applica- 
tion of gaseous or liquefied SO,. In this connection 
may be considered the utilisation of poor roasting 
gases, so far unused, in the chemical and pulp industry, 
and the recovery of sulphur through reduction of the 
enriched SO, originating from smelter gases. 


GUGGENHEIM PROCEsS. 


This process, which has been operated on a pilot-plant 
scale at the Garfield plant of the American Smelting and 
Refining Company, used a solution of ammonium sulphite 
as the absorbing medium. This solution absorbs SO, 
with the formation of ammonium bisulphite, which, on 
heating, gives off SO, with regeneration of the sulphite. 
The principal difficulty experienced with the process is 
the formation of ammonium sulphate crystals, which must 
be filtered from the absorbent at intervals and the ammonia 
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regenerated by treating it with lime and returned to the 
absorption system. Fig. 6 is a flow sheet of the Garfield 
pilot plant, which has been dismantled. Converter gas 
analysing 6 to 7 per cent. SO, was used. The percentage 
of sulphate formed increases greatly with gas dilution 
and becomes prohibitive when the SO, is less than 3 to 
4 per cent. 

The plant of the Consolidated Mining and Smelting Com- 
pany, Trail, British Columbia, uses a similar absorption 
system, but, in view of the market provided for ammonium 
sulphate by this company’s operations, the formation of 
sulphate does not present any problem ; in fact, the SO, 
is recovered in part from the absorption liquor by reaction 
with sulphuric acid rather than by heat. This process is 
eovered in United States patent 2,021,588 to F. E. Lee, 
R. Lepsoe, and F. H. Chapman. 

The necessity for removing dust and SO, before the gas 
enters the absorption system is recognised as necessary, 
and this is accomplished at Garfield by electro-static 
precipitation and filtering through glass wool to remove 
SO, not caught by the precipitator. Special means have 
been proposed to remove SO, in the precipitator. United 
States patent 2,013,753, September 10th, 1935, covers 
cooling the gases to below 100 deg., and subjecting them 





1916, issued to William F. Lamoreaux. In this process 
the increment of heat n to maintain the carbon 
incandescent is supplied electrically. Other patents 
relating to this process are 1,169,726 and 1,140,310, the 
former to Lamoreau and the latter to him and C. W. 
Renwick. ; 

British patent 421,290, December 18th, 1934, to S. B. 
McCluskey, specifies that the SO, mixtures be passed 
through a shallow layer of solid fuel disposed on a chain 
grate, the depth of the layer being controlled by the rate 
of fuel feed, the rate of travel of the fuel, and the distance 
above the grate of the fuel distributor. 


WET-REDUCTION PROCESSES. 


British patent 378,684 covers the reaction between 
CaS and ammonium bisulphite solution to form calcium 
sulphite and ammonium thiosulphate. The calcium 
sulphite is filtered off, and the filtrate is heated under 
pressure to give ammonium sulphate and sulphur. The 
CaSO, is reconverted to CaS by heating it with carbon. 

In the wet-thiogen process’ barium sulphide is added 
to a solution of the SO, in water. A mixture of sulphur 
and complex barium salts is formed and filtered. The 
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Fic. 6—Flow Sheet of Pilot Plant at Garfield, Utah. 


to electric filtration while spraying them with water. 
According to Haas," the SO, content may be reduced 
in this way to less than a third of its amount. 


OTHER PRoposED ABSORPTION MEDIA. 


Many slightly basic media can be used for absorption 
and re-evolution of SO,. German patent 616,824 August 
6th, 1935, to Christian J. Hansen, covers the absorption 
of SO, by ammonium thiocyanate solution. 

Absorption by silica gel is covered in United States 
patent 1,758,398 to Hasche. The purified gas is passed 
over silica gel at 25 deg., and the adsorbed SO, subse- 
quently removed by steam. Activated charcoal also has 
been proposed. The theory and application of silica gel 
as absorbent for SO, is discussed on page 379 of Part I of 
Vol. 13 of the “ Transactions ” of the American Institute 
of Chemical Engineers, 1920. ae 

According to Chemical Trade Journal and Chemical 
Engineering for April 5th, 1929, chyclohexanone dissolves 
25 per cent. of its weight of SO, from 5 per cent. gas 
at 15 deg. to 20 deg., and gives it up completely on heating 
to 80 deg. 

Absorption by cyclic hydrocarbons is covered in United 
States patent 1,606,299. 


Repvction Step. 


The reduction of SO, to sulphur may be carried out 
according to the general principles covered in British 
patent 406,343. 

The pure SO, is mixed with 25 per cent. of air and passed 
through a coke bed, which is maintained incandescent by 
the reaction between coke and air. The gases 
through the reduction chamber at such a rate that a sub- 
stantial amount of SO, remains undecomposed. The 
exit gases that contain 8, COS, and CS, are passed to a 
second chamber with a pumice catalyst, where the COS 
and CS, react with SO, to form sulphur and CO. The 
sulphur is then condensed and the exit gases are returned 
to the absorption system. 

The form of the apparatus for the reduction step may 
vary widely. The vertical shaft or cupola is perhaps the 
favourite type of reduction tent. Such equipment is 
described in United States patent 1,182,915, May 16th, 





1 Haas, Wilhelm, “‘ Wet Purification by Electrical Means in 
the Sulphite Pulp Industry,” Papier Fabr., Vol. 38, Tech., 1935, 
pp. 241-245. 





sulphur is distilled off and the barium sulphide recovered 
by heating the residue with carbon. 


OTHER PRoPosED PROCESSES. 


For solid deposition of ammonium sulphate, United 
States patent 1,782,590, November 25th, 1930, to Gustav 
Wretzel and Joseph Jannek covers the addition of 
ammonia and water to gases containing SO, and passing 
them over a catalyst such as active charcoal, or particularly 
an alloy of 67 cent. iron, 22 per cent. phosphorus, and 
11 per cent. silicon. As an example :— 


After being mixed with 2 per cent. by volume of air, 
producer gas containing 2-7 grammes of sulphur in 
each cubic metre is passed over a granular catalyst 
composed of the alloy heated to 400 deg. Cent.; 0-04 per 
cent. by volume of gaseous ammonia is mixed with the 
gases that escape at 350 deg. Cent. and hereby the forma- 
tion of the ammonium salts of the sulphur oxides is 
effected, which are separated, for instance, by means 
of an electric high-tension field. 

The Burkheiser process is described in detail in a series 
of articles by Burkheiser and by Torres and Hahn."* 

The Burkheiser process is designed for producer-gas 
purification, but the SO, ng rg step might be used 
for metallurgical gases. The SO, in gases, together with 
ammonia, are into a saturated solution of 
ammonium sulphite-bisulphite. The solid phase formed, 
pt aes of sulphite and sulphate, is continuously 
removed. 


SumMary anD CONCLUSIONS. 


(1) No satisfactory process for recovering sulphur from 
pre gases without preliminary concentration has been 
ound. 

(2) Three processes for such concentration have been 
proven on pilot-plant scale. They use as absorbents 
(i) ammonium sulphite-bisulphite, (ii) basic aluminium 





18 Metallurgical and Chemical Engineering, ‘The Thiogen 
Process for oving Sulphur Fumes,” Vol. 16, March 15th, 
1917, pp. 309-310. Reprinted from 8. W. Young’s address 
before San Francisco meeting of Am. Inst. Chem. Eng. 

13 Burkheiser, W., ‘The Burkheiserscho Gas Purification 
Process,” Gas u. Wasserfach, Vol. 69, 1926, Pp. 765. 

Torres, Ernst, and Hahn, Erich, “ Studies of the Burkheiser 
Ammonium §Sulphite-Bisulphite Process,” Gas u. Wasserfach, 
Vol. 70, 1927, p. 309. 





sulphate, and (iii) xylidine and sodium carbonate solu- 
tion. All these processes require cooling the stack gases ; 
hence there is a loss of draught. i 

(3) The formation of sulphate is a major problem in all 
three processes. It is removed as calcium sulphate in the 
first two and sodium sulphate in the third. : 

(4) The removal is much simplified, however, in the 
case of xylidine absorption, because the free base is 
insoluble in water. The chemical lost is greater in the 
xylidine process, however. 

(5) The reduction step presents fewer problems than the 
concentration step. 

(6) In view of these facts, the experimental work of 
the United States Bureau of Mines has been directed along 
three lines :— 

(a) The development of a solid sulphite-absorption 
cycle, which could be operated at stack temperatures 
or at least without complete cooling. ; 

(6) A study of the inhibition of sulphate formation 
in the sulphite-bisulphite process. 

(c) The development of an amine process that would 
show less reagent loss and satisfactory removal of 
sulphate. 








SIXTY YEARS AGO. 


Ir is perhaps a little difficult to form a just idea of the 
state of naval architecture and marine engineering sixty 
years ago. If however we may judge from certain articles 
and notes in our issue of June 22nd, 1877, conditions were 
at times highly unsatisfactory, not to say deplorable. We 
reported, for instance, that her Majesty’s troopship 
“* Simoom ” had recently undergone an examination which 
had revealed the fact that the stokehold water-tight bulk- 
heads had deteriorated to such an extent that the coals 
had fallen through them. Another troopship the 
‘“* Orontes ” was also in the news of the day. She had 
recently been overhauled and repaired and on a two hours’ 
trial and in her reconditioned state was found without 
effort to reproduce the performance on her original trial 
trip. Subsequently she left Portsmouth for the Cape of 
Good Hope but she had hardly begun the voyage when her 
engines ‘‘ broke down utterly ” and she had to return to 
harbour. We refrained from discussing the cause of the 
accident but remarked that a fatality appeared to attend 
all the engines used in her Majesty’s ships. A little more, 
we said, and our Navy would become a byword and a 
reproach. In the same issue we recorded the facts elicited 
at the Board of Trade inquiry into a boiler explosion at 
sea in the Glasgow ship “ Sidonian ” as a result of which 
the captain, two engineers, three firemen and the cook lost 
their lives. When she was nine days out from New York 
bound with cargo for Bristol her engines stopped apparently 
as a result of the failure of one of the excentrics. While 
repairs were being effected one of the boilers burst. The 
vessel proceeded under sail and arrived safely at Bristol. 
After arrival the safety valve of the exploded boiler was 
examined. It was found that the safety valve was of the 
form approved by the Institution of Engineers and Ship- 
builders in Scotland. It was normally loaded by a spring in 
tension but in addition it was fitted with a dead weight 
which was kept off the valve by a key and which was 
intended to be brought into use if the spring broke. It 
was found that the weight had been lowered, apparently 
with deliberate intent, although the spring was still 
effective. As a consequence the blow-off pressure had been 
raised from 56 lb. to 107 1b. We passed severe strictures 
on the design of the valve. No worse form we said could 
have been devised. It placed temptation in the way of the 
chief engineer who under a “ driving ” captain often found 
himself in no small difficulty. ... We apparently accepted 
with equanimity the fact that the accident implied that 
the boiler had a factor of safety of less than two. 











THE BROWN-FIRTH RESEARCH 
LABORATORIES. 


Tue Brown-Firth Research Laboratories are situated in 
Princess-street, Sheffield, and, as their name implies, are 
operated by Thos. Firth and John Brown, Ltd. They 
were founded in 1908 and their essential work is the study 
of scientific and technical problems “‘ arising in the opera- 
tion and development of the processes and improvement, 
modification or utilisation of the products in which the 
companies are interested”’ at the same time, they are 
at the disposal of manufacturers who are using the com- 
panies’ steels, for the sdlution of their own problems. 
Much valuable pure research has been done in them. It 
was from them that stainless steel cutlery with 0-30 per 
cent, carbon and 13 per cent. chromium emanated in 
1913, Here also the ‘‘ Staybrite ’’ steels and many other 
steels with special characteristic have been developed. 
A mere list of the departments gives a fair idea of the 
nature of the work undertaken under the Director, Dr. 
W. H. Hatfield, F.R.S. The list is as follows :—Experi- 
mental Steel Making; Heat Treatment; Pyrometric ; 
Mechanical Testing; High-temperature Mechanical Test- 
ing; Metallographical ; Microscopical; Physical ; Corro- 
sion; High-temperature Oxidation; Chemical Analysis ; 
Inclusions and “Gases”; Refractories; and X-rays. 
Besides these laboratories there are a library, a lecture 
theatre, a museum, and a¢commodation for a liaison 
department. The companies have recently issued an 
excellent bound brochure, which contains illustrations of 
and facts about the work done in each of these depart- 
ments, and a surprisingly long list of the papers written 
by the Director and members of his stat as well as a 
catalogue of the library. 








SHIPBUILDING IN GERMANY.—~The annual report of the 
Germanischer Lloyd for 1936 shows that during that 
year German shipyards completed 483 ships, aggregating 
420,881 tons gross. Of these, 302 ships of 37,508 tons were 
for river and canal work. Of the remaining 181 ships, 117 
of 185,684 tons were for German owners, the remainder 
being built for foreign owners. 
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Rail and Road. 


A Hieu-sprep Inpian Trarn.—The latest addition to 
the number of fast trains in India is the Bombay, Baroda, 
and Central India Railway’s week-end special to Surat, 
named the ‘“‘ Flying Ranee.”’ The run, covering a distance 
of 163 miles, is made in 4h. The train makes nine stops 
en route to pick up passengers, 

New G.W.R. Freieut Express.—The Great Western 
Railway Company has introduced a new fast freight 
express from the North and Midlands to London. 
train leaves Birkenhead at 7.45 p.m., Chester at 9 p.m., 
and Shrewsbury at 10.45 p.m., and then continues non- 
stop to London, where it arrives at 3.45 a.m. 


MisHaP TO Vienwna-Paris Express.—When travelling 
at a speed of about 30 miles an hour between Wald-am- 
Arlberg and Dalaas, near the Austro-Swiss frontier, on 
Tuesday, June 15th, six coaches of the Vienna~Paris 
express became derailed. The two electric locomotives 
and the first coach remained on the rails. Four passengers 
were slightly hurt. 


Orpers FoR Rarmway Equirment in THE U.S.—At 
the beginning of May the Class I railways in the United 
States had on order 345 steam locomotives and 47,290 
new freight wagons. ing the first four months of this 
year the railways had pl in service 86 new steam loco- 
motives, seven new oil and electric locomotives, and 
20,946 freight wagons. 


L.N.E.R. Excursion Trary MisnaP.—On the morning 
of Monday, June 14th, an excursion train of the London 
and North-Eastern Railway Company, running from 
Scarborough to Newcastle, ran into the buffer stops of a 
slow line near Durham Station. The engine fell over on 
to its side, and the first two coaches were derailed. 
Although there were some minor injuries and complaints 
of shock, nobody was seriously hurt. 


Norts-WEsTtERN Rartway or Inpia.—A number of 
remodelling schemes are in hand on the North-Western 
Railway of India to enable traffic to be dealt with more 
efficiently and quickly. The yards at Delhi and Khana- 
lampura are being reorganised at a cost of 8 lakhs and 
6 lakhs of rupees respectively. The junction of lines 
connecting Wazirabad to Lallpur and Lahore to Lallpur 
is being moved from Chichoki Mallian to Qila Sheikhupura, 
at a cost of nearly 4,000,000 rupees, in order to provide a 
better train service between the latter town and Lahore. 
At Mudgorge, between Harnai and Bostan, the stream is 
being moved farther away from the hill through which the 
tunnel near the station passes, in order to ensure the safety 
of the tunnel. 


MemoriaL TO First CuatrrmMan or G.W.R.—The 
memory of Charles Russell, first chairman of the Great 
Western Railway Company, is being perpetuated by the 
naming of an engine after Swallowfield Park, Reading, 
where he lived. The engine, “‘ No. 4007,” which has just 
been turned out of the Swindon works, is of the 4-6-0 
“Star” class. It has a tractive effort of 27,800 lb., and 
weighs 116 tons ready for the run. The “ Star” class 
was built to perpetuate the memory of the ‘‘ North Star,” 
which drew the first. passenger train from Paddington to 
Maidenhead. Charles Russell was largely instrumental 
in fighting the Great Western Railway Bill through the 
House of Commons in 1835. He was chairman of the com- 
pany for sixteen years, during which time the foundations 
of the Great Western Railway system of to-day were laid 
and its terri marked out. In the dining-room at 
Swallowfield Park the three famous — associated 
with the early history of the company—Russell, Brunel, 
and Gooch—used to meet to discuss the business of the 
company. 

Wiwesine THE Lonpon—Oxrorp Roap.—A new lay- 
out has been adopted for the London—Oxford road at 
Hayes, Middlesex, consisting of dual carriageways, cycle 
tracks, and footpaths. The cost is estimated at nearly 
£80,000, towards which the Minister of Transport 
made a grant from the Road Fund to the Middlesex County 
Council. The new lay-out will extend from Church-road 
to the bridge over the river Crane, a distance of nearly 
1} mile, and will necessitate widening the road to 110ft. 
At present the road is in places only 45ft., with a single 
30ft. carriageway. Each of the dual carriageways will be 
27ft. wide, and the cycle tracks will be constructed to the 
maximum width of 9ft. The scheme is the first part of a 
comprehensive plan for the modernisation of the London- 
Oxford road between Southall and Uxbridge. As a route 
for through traffic, this length of road is being largely 
replaced by Western-avenue, now in the last stages of 
construction. It is, however, the main road serving the 
growing districts of Ealing, Southall, Hayes, and Uxbridge, 
h, its traffic importance is likely to increase 





and, as suc! 
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Roap TRANSPORT In CEYLON.—The Commission, headed 
by Brigadier-General F. D. Hammond, which was 
appointed to investigate transport conditions in Ceylon, 
has issued its report. Dealing with road transport, the 
report states: “It is difficult to describe the condition 
of affairs in the motor omnibus industry without appear- 
ing to exaggerate. Omnibuses are driven at hi 
far beyond the legal limits in the effort to snatc m- 
gers. Many of the vehicles are in a dilapidated condition, 
and have tires worn down not only to the canvas but 
through some of the layers of canvas as well. Drivers 
are employed at the wheel for 16 hours at a stretch. 
Fares of all kinds are, of course, cut down to figures 
which not only do not permit of any margin for deprecia- 
tion, interest on money invested, or even proper main- 
tenance, but barely cover day-to-day 6 . Hire- 
purchase allows anyone to go into the business who can 
raise enough money to pay for the first instalment and 
the licence duty, with a little over for the first day’s wages, 
petrol, and oil. In.view of these conditions, it is not 
astonishing to hear, as we did from several witnesses, 
that most of the bus drivers now employed belong to a 
low and undesirable class. There are a few substantial 
concerns to which this description does not apply, but 
there are unfortunately a preponderant number of the 
others who live a hand-to-mouth existence.” A similar 
state of affairs, though not so acute, exists so far as the 
motor lorries for goods traffic are concerned. 


speeds | and 





Miscellanea. 


New Canapian Rapio Sration.—Work is to begin 
shortly on what will be the largest and most powerful 
radio station in Canada. Situated at Hornby, some 
30 miles from Toronto, the new station will have towers 
750ft. high. 


Tae Late Mr. R. D. Barchetor.—We regret to record 
the death of Mr. Richard David Batchelor, which took 
place at Chatham on last at the age of eighty- 
one. Mr. Batchelor was widely known as a well gage 
in which business he had been actively engaged for the 
last sixty years. 

British STanDARDS InstTITUTION.—In a note in this 
column on Friday last, June llth, we reported that 
at the luncheon. of the British sggoansnll i 
on June 8th, . E. F. Armstrong e: regret at 
the absence of Mr. C. Le Maistre, the director of the 
Institution. Actually, Mr. le Maistre was t at the 
luncheon, and the reference was to Lord , who was 
unavoidably absent. We regret any confusion which may 
have been caused by this statement. 

ing the first 


Coat Output ror Marcu QuarreR.—During 
quarter of this year the output of saleable coal in this 
country was 60,183,300 tons, a decrease of nearly a million 
tons for the same period in 1936. At the end of March 
over 772,000 workers were employed in the collieries, this 
— is 4700 aig Sitets in baat 

t year. Inclu ‘oreign b equi- 
valent of coke and manufactured fuel exported, the ship- 
ments abroad totalled 12,600,000 tons for the quarter. 


Tue Farapay Socrery.—It is announced that a general 
discussion on reaction kinetics will be held in the Chemistry 
Theatre of the University of Manchester from Monday, 
September 13th, till Wednesday, the 15th. The object 
of the discussion is to clarify certain aspects of the reaction 
velocity problem, and further, to review such facts 
which, either, seem to bear most directly on these aspects, 
or represent a body of know! suggestive of further 
developments of ha theory reaction velocity. It 
is pro’ that a subsequent discussion of the Faraday 
Society should deal with wider of reactivity from 
the point of view of organic praten ccm 

Domestic Heat REQUIREMENTS.—According to Mr. 
Stephen Lacy, the President of the Institution of Gas 
Engineers, the total domestic heat requirements per head 
of population is at present some 334 therms a year. Of 
this ly coal is responsible for 72-0 per cent.; smokeless 
solid fuels 18-5 per cent.; gas 7-6 per cent.; kerosene and 
fuel oil 1-6 per cent.; and ity 0-3 per cent. By 

ing into account the efficiencies of utilisation of the 
different fuels, the useful heat per head of population per 
annum is estimated to be 67-5 therms, accounted for by 
coal 53-2 per cent.; smokeless solid fuel 23-1 per cent.; 
gas 18-8 per cent.; oil 3-7 per cent.; and electricity 
1-2 per cent. : 

Generation or Execrricrry.—The Official Returns 
rendered to the Electricity Commissioners show that 1621 
million units of electricity were generated by authorised 

in Britain during the month of May, 
1937, as compared with the revised of 1457 million 
units in the corresponding month of 1936. The number of 
working days in the month (i.e., excluding Sundays and 
Bank Holidays) was twenty-four, as twenty-six 
last year. During the first five months of 1937 up to the 
end of May, the total amount of electricity generated by 
authorised undertakers was 9647 million units, as compared 
with the revised figure of 8558 million units for the corre- 
sponding period of 1936. 

A New Tyre or Fiutsr.—aA new type of band filter for 
which a number of advantages are claimed, is in 
a recent issue of the Chemical Trade Journal and Chemi 
Engineer. The filter consists of an endless horizontal 
rubber band running round two guide drums. The band 





has | has vertical edges and consists of a perforated intermediate 


rubber band, and over that the actual filter medium, which 
may be cloth, wool, cotton, nitro cotton, artificial silk, 
metal, rubber, asbestos, &c. Between the transport band 
and the perforated intermediate band there is a of 
cells, the filtrate passing through these cells to the middle 
of the band, beneath h is a small suction chest open 
at the top. From it the filtrate fractions are run off. 
The vacuum packing between the transport. band and the 
suction chest is self maintaining and practically complete. 
The filter cake of a thickness of 100 mm. or more is kept 
uniformly covered with liquid a filtration and the 
formation of cracks completely avoi When the moving 
band reaches the limit of its horizontal traverse and passes 
over the guide drum, the cake detaches itself easily with- 
out the need for compressed air. The filter cloth — 
with water during its return traverse round the rside 
of its circuit. 
Improvine THE HarpneEss oF PewrEer.—A further con- 
tribution to the study of the mechanical properties of 
wter is contained in a technical publication recently 
ued by the International Tin Research and Develop- 
ment Council, under the title “‘ The Effect of Cold Work 
ing on the Hardness of Some Tin-antimony, 
Tin-antimony-copper, and Tin-antimony-silver Alloys,” 
by R. E. Leyman. Three alloys of tin with antimony in 
the proportions of 3, 5 and 7 per cent. were investigated, 
both without and with addition of either copper or silver 
in substitution of part of the tin. The copper additions, 
approximating to 4, 1 and 3 per cent., were made only to 
5 per cent. antimony alloy, while the silver was intro- 
duced in the same proportions in the 7 per cent. antimony 
alloy. Ingots of these compositions were reduced in thick- 
ness by repeated rolling, the reduction per pass being about 
1 per cent. Tests of Brinell hardness and examination of 
micrographic structure were made on specimens with 
reductions of from 10 to 80 per cent. All alloys were 
hardened by moderate cold rolling down to 40 or 50 per 
cent. Further rolling softened them, the softening becom- 
ing more pronounced with the higher proportions of copper 
and silver. Annealing caused further softening in most 
cases, but some of the copper and silver alloys which had 
been severely worked improved slightly in hardness. 
Various quenching and ageing treatments were tried, but 
were without permanent effect. 





Air and Water. 


Tue Liresoat SERVICE puRING 1936.—During 1936 
the boats of the Royal National Lifeboat Institution were 
launched 466 times, and saved or helped to save the crews 
of forty-eight ships. 

Liverroot Docks ScHEME.—Subject to confirmation, 
the Mersey Docks and Harbour Board has decided to 
construct, at an estimated cost of £732,000, a deep-water 
river entrance lock, 450ft. long by 65ft. wide, into the 
West Waterloo Dock. 





ReweaRSAL For R.A.F. Disptay.—The rehearsal for 
the R.A.F. Display at Hendon, which was to have taken 
place on y, June 15th, was cancelled in the air 


owing to unfavourable weather conditions, low clouds, 
and heavy rains being encountered near Luton. 


Deatu or Mr. R. J. Mrrcnett.—We regret to note the 
death of Mr. R. J. Mitchell, who was a director and chief 
designer of Supermarine Aviation Works (Vickers), Ltd. 
He was ible for the design of all the aircraft 

roduced by the firm since 1920, and machines designed 
y him won the Schneider Trophy contests in 1922, 1927, 
1929, and 1931. 

Hamsure Ameria Live.—lIn addition to ships already 
on order, the Hamburg Amerika Line has decided to order 
seven other ships. They will comprise a sister to the 
“ Wuppertal,” an oil-electric vessel of about 7000 tons 
gross; three cargo vessels of 4500 tons gross; two cargo 
vessels of 6300 tons gross each; and a cargo vessel of 
5600 tons gross, having passenger accommodation. 

Tue Satine Sure Grain Race rrom AvustTRaLia.—tThis 
year two sailing ships tied for the fastest time from 
Australia to this country in the grain race. The ships are 
the “Pommern” and the “ Passat,” each taking 
94 days from Port Victoria. Of the other windjammers 
taking in the race, “ L’Avenir” took 95 days, the 
“* Lawhill ” 106 days, and the “ Viking” 103 days. 


New P. & O. Troopsnip.—The P. & O. Company has 
just obtained a contract for the provision of a new 
troopship. She will be built in co-operation with and to 
the requirements of the sea transport department of the 
Board of Trade, and will be very much on the lines of 
the ip “ Dilwara,”’ of 11,000 tons, and with accom- 
modation for about 1150 troop ratings in hammocks-on 
the main and lower decks. 

Iptz Sures on THE TyNE.—At a meeting of the Tyne 

t Commission held on Tuesday, June 15th, 
it was reported that only three ships of 4700 tons were 
laid up in the Tyne at the end of last month, compared 
with forty-three of 82,500 tons in May, 1936. The number 
of vessels under construction in the river is fifty-two, 
of which two-thirds are merchant tonnage. The new 
quay at the Albert Edward Dock is to be opened on 
June 29th. 

Suez CanaL.—According to the revised agreement 
between the Suez Canal Company and the Egyptian 
Government, the company has agreed to increase the 
Egyptian Government’s share of the profits from ££200,000 
to ££300,000 a year; improve the Port Saki and Suez 
road (which is one of the conditions of the Anglo-Egyptian 
Treaty) at its own cost, provided this does not exceed 
£E300,000; and increase the Egyptian quota of the 
employees of the company from 25 to 33 per cent. 

L.N.E.R. Maruse Apporstment.—The London and 
North-Eastern Railway Company announces that Captain 
R. Davis, marine superintendent, Parkeston Quay, will 
become responsible, in addition to the operating work, for 
the whole of the i ing work connected with the 
Harwich fleet, on the retirement of Mr. F, W. Noal, 
marine rintendent engineer, at the end of July. Mr. 
R. C. , assistant to the marine superintendent engi- 
neer, will, at the same time, be appointed marine super- 
intendent engineer under the general supervision of the 
marine superintendent. 

New York snND Bermupa Arm SeErvice,—The first 
commercial fli with fare-paying passengers by 
the Imperial Airways flying boat “Cavalier” from 
Bermuda to New York were scheduled to be made on 
Wednesday last, June 16th, and by the Pan American Air- 
ways flying boat “ Bermuda Clipper ” from New York to 
Bermuda to-day (Friday, June 18th). The scheduled 
time for the 770 miles’ flight between Bermuda and New 
York will be 54 hours. After these dates there will be two 
return services each week, the “Cavalier” and the 
“ Bermuda Clipper” making one weekly return flight 
each. 

L.N.E.R. Vicerornta Dock, Huiti.—The London and 
North-Eastern Railway Company is at present carrying 
out considerable extensions and improveménts to the 
facilities for the handling of timber at Victoria Dock, 
Hull. Three additional berths, suitably equipped for the 
expeditious handling of sawn timber from ship to bogie 
wagon and thence to the stacking areas, are being provided 
on the north-east side of the dock, involving the recon- 
struction of an additional 300ft. of quay, for the discharge 
of timber direct to bogies. The quay will be about 40ft. 
wide, and is being equipped with the necessary railway 
lines, ¢aj &c. An additional storage area 
with road and rail access is being laid out on the site of 
Earle’s shipyard, recently purchased by the company, 
to provide the necessary bogie standage and stacking 
area. The new sidings will provide accommodation for 
an additional 620 bogies. To obtain the rail connections 
between the new quay and the stacking area, considerable 
alterations are being carried out at the east end of the 
dock. The railway lines serving the two existing coal 
conveyors are being slewed, and the northern conveyor 
is being extended to suit the new position of the coal- 
serving lines, the southern conveyor being put out of use. 
In addition, No. 2 timber pond has been closed, and its 
entrance from the main dock filled in, the lines connecting 
the new quay to the stacking area being laid across the 
entrance filling. Considerable alterations to the permanent 
way are also necessitated on the south side of the dock, 
involving the filling in of part of the south side of No. 2 
timber pond. Two of the new berths will be in commission 
by the end of June, while it is expected that the third will 
be completed by the end of September. 
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Pencil Portrait No. 12. 











The sitter for our Twelfth Pencil Portrait, which 
accompanies this number, is Sir Richard Redmayne, 
one of the world’s greatest authorities on coal-mining. 
From 1908 till 1920 he was H.M. Chief Inspector of 
Mines and from 1916 till 1920 Assistant Controller 
of Coal Mines. There are but few engineers who have 
served on such a large number of Commissions and 
Committees. He was President of the Institution of 
Civil Engineers, 1934-35. 








MR. STANIER’S NEW LOCOMOTIVE. 


In our issue of July 7th, 1933, we illustrated and 
gave a complete description of the ‘‘ Pacific ”’ type 
engine, “ No. 6200,” the first of the ‘‘ Princess 
Royal” class, built at Crewe to Mr. Stanier’s 
designs, and almost exactly two years later—on 
July 5th, 1935, to be precise—we fully described a 
further engine of similar general design, but 
differing in one important respect, inasmuch as a 
geared steam turbine unit is fitted in place of the 
usual reciprocating machinery. Mr. Stanier’s 
latest engine, which we mentioned in our impres- 
sions of May 28th and June 4th, and hope to deal 
with fully in an early issue, may be regarded as a 
development of the former four-cylinder series, 
though differing from it in many respects. It is, 
in fact, a much more powerful locomotive, and has 
been specially designed for high-speed running and, 
in particular, to work the projected fast services 
to be inaugurated on July 5th between Euston and 
Glasgow, when the distance of 401-5 miles will be 
scheduled to be run in six and a-half hours, with 
one stop at Carlisle. Based on the journey time, 
the mean will be about 61-7 m.p.h., with 


the 299-1 miles to Carlisle run at an average speed 
of 63-4 m.p.h. The formation of the train will be 
nine eight-wheeled vestibuled coaches—see our 





issue of June 4th—having a tare weight of 297 
tons, and to provide the motive power it has been 
found desirable to build a locomotive which turns 
the scale at 164-45 tons. The total moving weight 
will therefore be over 461 tons without counting 
passengers. 

These locomotives—five are to be constructed— 
are of the four-cylinder, 164in. diameter, single 
expansion, type, and are streamlined. As we 
have said, they are similar to the previous 
“ Pacifics,” but to meet requirements several 
modifications have been introduced. In the first 
place, the boiler capacity has been augmented by 
adding to the grate area, which is increased from 
45 to 50 square feet; while the fire-box heating 
surface is now 230, as against 190 square feet. We 
may here mention, however, that the later 
“Princess Royal” series have a somewhat larger 
fire-box than that fitted to the original engine, 
having 217 square feet of fire-box surface obtained 
by extending the combustion chamber, causing a 
decrease in the tube length from 20ft. 8in. to 
19ft. 3in., which length is retained for the latest 
engine. In view of the extensive experiments 
which have been carried out by the L.M.S. Railway, 
the purpose of which was to investigate the 
efficiency of combustion in locomotive fire-boxes, 
these changes are not without interest. Our 
readers may remember that we reprinted in part 
a paper read before the Institute of Fuel by Mr. P. 
Lewis-Dale, dealing with these tests, in our 
impression of February 5th. Possibly, however, 
the outstanding change is in the design of the 
superheater, which is now made up of forty sets 
of elements in place of sixteen originally used, 
and thirty-two in the case of the later engines, 
including the turbine locomotive. The super- 
heating surface reaches the high figure of 856 
square feet, which added to an evaporative surface 
of 2807-5, gives a combined heating surface of 
3663-5 square feet, representing a 20 per cent. 
increase compared with the first engine. Turning 
now to the arrangement of the cylinders, we again 
find changes of importance. The outside cylinders 
are now placed rather further forward so that they 
come further between the wheels of the leading 
truck. This has improved the run of the exhaust 
passages and simplified the front end design con- 
siderably, and simplification has been carried 
further by the suppression of the two inside sets 
of valve motion used for the “‘ Princess’ class, 
and substituting horizontal rocking levers actuated 
by the outside valve gears for operating the valves 
for the centre engine. No doubt the use of a stream- 
line covering had something to do with the making 
of this change. Conjugated gears of any kind 
never in practice give a correct steam distribution, 
but the discrepancies are not serious in the case of 
four-cylinder engines, and it is doubtful that an 
extra complete set of motion for the inside cylinders 
would have been really justified. We observe that, 
in order to eliminate as far as possible the effect of 
valve spindle expansion, Mr. Stanier has taken his 
main connection from the outside valve gears at a 
point behind the cylinders. Another point in the 
design is the restoration of the dome, with the 
regulator placed in it instead of in the smoke-box, 
an improvement, no doubt, especially from the 
point of view of accessibility. For high-speed 
operation the driving wheels are larger than before. 
Although other elements besides the diameter of 
the coupled wheels are important for the attain- 
ment of high sustained speeds—we refer to boiler 
steaming capacity and an efficient valve gear—it 
must be conceded that a fairly large wheel is a 
great advantage, especially when the shortness of 
the time interval at high speeds for steam admission 
is remembered. In regard to the tender, a point of 
interest is the coal pusher, new to our practice, 
though formerly much in evidence in the United 
States. Bearing in mind the long runs to be made, 
the coal capacity of the tender of 10 tons may not 
on occasions be any too much, and though the 
tender is of the self-trim type, the coal pusher will 
be very useful. If we assume a fuel consumption 
of 40 lb. per mile, which, in view of the horse- 
power required, is a conservative estimate, not 
less than 7 tons of coal will be fired on each trip, 
and the pusher can be a considerable help in getting 
the coal forward to the coal gate. 

The locomotive is shrouded in a covering to 
give a form of streamlining. In shape the fairing 
differs considerably from that adopted by Sir 
Nigel Gresley. That, however, is in no way 
surprising, for of all the different designs of stream- 
lined locomotives we have so far seen, no two are 
alike, from which it may be inferred that what 
constitutes an effective streamlining, if any, is not 
yet known. Be this as it may, however, the new 





‘ 


engine is a fine example of modern conventional 
designing, and that it and its sisters will easily 
carry out the duties to which they are assigned 
there is no doubt. We would like to have seen one 
of the five completed without the streamline 
covering, so that comparative tests could be 
carried out. With all due deference to wind tunnel 
experiments, the fact remains that they are 
subject to disabilities that the tests made in them 
are never completely satisfying. In this case 
Mr. Stanier has more than enough power to haul 
a comparatively light train at the scheduled speeds 
without any streamlining at all. Hence the 
streamlining will not affect the speed, but it may 
affect the economy, and that could best be found 
out by prolonged records of actual runs in service. 


Safety and the Five-Year Road Plan. 


In a series of leading articles in this journal 
we have pressed our opinions on the various actions 
that should be taken if accidents on the roads 
of this country are to be reduced in number. 
Over the period during which these articles were 
written our views have undergone a certain 
development. At first we made the plea that 
before any remedial action, either legislative or 
otherwise, was taken, as full statistical information 
as possible should be obtained as to the incidence 
of accidents so that some solid foundation should 
exist on which to formulate a policy. By. the 
publication of statistics and by other information 
that has become available our views have been 
moulded into a solid opinion that the improvement 
of road design and lay-out provides the best and 
most ready means of reducing the toll of the road. 
For, in the existing state of our highways, built 
to suit the entirely different conditions existing 
a hundred and more years ago, and now carrying 
a mixed traffic of lorries, coaches, cars, bicycles, 
and pedestrians, faults of road design ‘involve 
drivers or other users, whose only mistake has 
been a human misjudgment of distance, speed, 
or angle, in emergencies, which frequently end 
in tragie fatalities. Properly reconstructed high- 
ways or entirely new roads could, we believe, be 
so laid out that the opportunities for misjudgment 
would be reduced so much as to limit the number of 
accidents only to those attributable to the gross 
carelessness or negligence of some road user. 
We are far from being alone in maintaining such 
opinions. Despite the fact that police-gathered 
statistics attribute the causes of the great majority 
of accidents to faults committed by road users it 
is every day becoming more widely acknowledged 
that road lay-out is in many cases at least a very 
important contributory factor. Even Major 
Cook, Chief Engineer in the Road Department of 
the Ministry of Transport itself, has admitted that 
road improvements can cause a reduction in the 
number of accidents, while other authorities not 
so close to headquarters have come to firmer 
opinions. The findings of Mr. Bennett, in Oxford- 
shire, are now so well known as not toneed detailing, 
while the Lanarkshire County Council has stated 
that on a dual carriageway in that county accidents 
are 80 per cent. less than they were on the single- 
track road it replaced. 

The need for the reconstruction of the road 
system of this country can also be urged on other 
grounds besides humanitarian. Some indication 
of the growth of the traffic on the roads of this 
country is given in the Census of Traffic on Class IT 
roads during the week August 10th—l6th, 1936, 
which was recently published, and which tells 
a story very similar to that shown by the Census 
on Class I roads published some time ago. Com- 
pared with the 1929 census, there was, at compar- 
able points on Class II roads, an increase of no 
less than 55-95 per cent. in passenger vehicles, 
and 72-65 per cent. in goods vehicles. When the 
growth of traffic is so rapid it is disquieting to 
learn on the authority of Mr. Norman A. Hardie, 
who recently read a paper at the fifteenth Annual’ 
Conference of the Scottish Road Transport Associa- 
tion, that the road mileage of this country has 
only increased by 1-5 per cent. since 1910, and 
that of 300 miles of new roads constructed since 
1910 a certain proportion is already in need of 
reconstruction. The condition is in such need of 
rectification that it has been recognised by the 
Government, and road users in general welcomed 
with relief the decision of the Ministry of Transport 
to take over control of about 4500 miles of the 
arterial highways of the country, since the differing 
financial strengths of the numerous authorities 
formerly having control, in addition to their very 
number,- made rapid progress either -of recon- 
struction or of standardisation difficult, if not 
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impossible. In November, 1935, during the 
contest for the General Election of that year, 
Mr. Neville Chamberlain declared that the Govern- 
ment was embarking upon a Five-year Road Plan 
which would include an expenditure of £100 
million. In addition, the Ministry has laid down 
various standards of road design to meet present 
and anticipated traffic for the guidance of local 
authorities in preparing plans. Such actions 
have all encouraged the country to expect a 
vigorous policy of road reconstruction, and it 
was recently stated that the total cost of road 
schemes submitted by the highway authorities 
to the Ministry under the Five-year Plan amounted 
to £143 million. But the lack of apparent road 
building activity recently caused the British 
Road Federation to request Sir Reginald Clarry 
to ask a question in the House. In reply, the 
Minister stated that a total sum of £6,451,781 
had been either advanced or paid since the initia- 
tion of the scheme, and up to March 3lst last. 
On this reckoning, the Federation states, less than 
£10 million of the promised £100 million has in 
actual fact been spent. 

The publication of such figures is likely to have 
an unfortunate effect by giving the impression 
that the Government no longer attaches importance 
tothe Plan. Before coming to any hasty judgment 
on the matter, however, it should be remembered 
that there are still three more years for the Plan 
to run, and more particularly, as influencing the 
rate at which work could be initiated, that the 
Ministry only took over control of the arterial 
highways this year. If the delay in setting prac- 
tically to work can be interpreted as meaning that 
a truly national survey of the position is being 
undertaken, then it may well be welcomed. For 
if that be the true explanation a little present 
apparent delay may well be repaid by the more 
speedy accomplishment of a well-planned, well- 
organised scheme of works. But if the intention 
of the Government is in any way to shelve the 
Plan, not only will the very greatest resentment 
be felt by all road users and by all those engineers 
who have gone to the trouble of preparing plans, 
but also the country as a whole will find itself 
required to tolerate for an indefinite period a 
toll of the road so appalling as to be regarded 
even now as hardly tolerable and which would 
become far less so if it grew, as it is likely to grow, 
in consonance with the increasing traffic. If a 
Government at present intent upon the rearmament 
of this country cannot be moved to act from 
humanitarian motives, the importance of an 
efficient road system as a means of communication 
in time of war should at least be sufficient to 
justify a vigorous prosecution of the Five-year Plan. 








- Institution of Mechanical Engineers 
LEICESTER SUMMER MEETING. 


No. I. 


On Tuesday of this week June 15th the Summer 
Meeting of the Institution of Mechanical Engineers 
opened at Leicester under the presidency of Sir 
John E. Thornycroft. About 200 members and 100 
ladies took part in the meeting. The opening cere- 
mony took place in the Great Hall of the Wyggeston 
Grammar’ School for Boys and consisted of a formal 
welcome to Leicester by the Lord Mayor, Councillor 
A. H. Swain and members of the Leicester Reception 
Committee. Thereafter while the ladies proceeded 
on a tour round Leicester the members listened to a 
paper entitled “‘Shoe Machinery” by Mr. B. P. 
Cooper of the British United Shoe Machinery Com- 
pany, Ltd. The first part of Mr. Cooper’s paper will 
be found reprinted elsewhere in this issue. Subse- 
quently all the members and their ladies were enter- 
tained to luncheon by Mr. Cooper’s company and in 
the afternoon many took advantage of the oppor- 
tunity to inspect the company’s works. Other 
parties visited other works in the city. In the even- 
ing a reception and dance were held at the De Mont- 
fort Hall by invitation of the Lord Mayor. 

On Wednesday those taking part in the meeting had 
the choice of visiting seven works within the city’s 
boundaries or of proceeding on a whole-day visit to 
Loughborough. In the evening the Institution dinner 
was held at the Grand Hotel, Leicester. On Thursday 
alternative visits were arranged to Corby, Newark, 
Nottingham and Rugby, where a number of works 
and factories were inspected. A reception and dance 
at the Grand Hotel by invitation of Leicester and 
Leicestershire engineers was held in the evening. 
To-day (Friday) the meeting concludes with three 
alternative whole-day excursions, one to Staveley 
and Chesterfield, the second to Charnwood Forest, 
and the third to East Leicestershire and Rutland. 

In our next issue we hope to give a fuller account 


of the proceedings. 
(To be continued.) 





The Television Exhibition. 


ce 


HE Television Exhibition, which opened at the 
Science Museum, South Kensington, on Friday, 
June 11th, is the best exhibition of the kind held in 
this country. The exhibits give an excellent idea 
of the steps made in bringing television to its present 
stage of perfection, Those who, like ourselves, 
witnessed Mr. Baird’s early demonstrations in 
his studio in Upper St. Martin’s-lane, will 
realise on seeing the modern television appara- 
tus in operation at the Science Museum what 
remarkable strides have been made in a period 
of about ten years. Thanks to the untiring 
perseverance of the Marconi E.M.I. Television 
research engineers, Mr. Baird, and others, transmitters 
and receivers have been developed that give sur- 
prisingly good results. An obstacle to progress at the 
moment is the cost of television receivers, which 
greatly exceeds that of instruments used only 
for the reception of sound, but it is not too much to 
expect that those who have been ingenious enough 
to devise television apparatus will eventually find 
ways and means of minimising this difficulty. 

The technique of television, though related in some 
respects to that of sound broadcasting, is far more 
complex, and the difficulties that have had to be over- 
come probably exceed those that have been met with 
in any other scientific effort. In the historic section 
of the Exhibition there are exhibits designed to show 
the developments of the past ten years, including a 
working demonstration of the low definition tele- 
vision which was broadcast by the Baird process 
when television was beginning to emerge from the 
experimental stage. Modern developments are repre- 
sented by demonstrations on cathode ray receivers 
supplied by various manufacturers, and a demonstra- 
tion of the Scophony system which is a mechanical 
optical system reproducing the scene on a large 
screen. 

An important faet brought to light by the Exhibi- 
tion is that the system of television now in use by 
the British Broadcasting Corporation has been 
developed on the lines first suggested by the late Mr. 
Campbell Swinton. Although modern television 
owes its achievement to the researches of many dis- 
tinguished workers, Mr. Swinton supplied the funda- 
mental idea of the cathode ray system. In a letter 
to Nature of June 18th, 1908, he suggested that the 
problem might be solved by using two cathode ray 
tubes of appropriate design, one at the transmitter and 
the other at the receiver. In the course of his Pre- 
sidential Address before the Réntgen Society in 1911 
he amplified his proposal and gave comprehensive 
details of the scheme, but he never attempted to 
construct a working model of the apparatus, as he 
realised that a great amount of experimental work 
might be necessary to make the scheme operate. 

A diagram of the scheme, reproduced from the 
Journal of the Réntgen Society, is shown in Fig. 1. 
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FiG. 1—SYSTEM PROPOSED BY CAMPBELL SWINTON 


The image of the scene to be transmitted was to be 
projected on to a mosaic screen within the transmitting 
tube by means of a lens, while the back of the screen 
was to be scanned by a beam of cathode rays con- 
trolled magnetically by the currents from two alter- 
nating current generators. The cathode ray receiver 
was to be synchronised with the transmitter by means 
of deflecting coils connected by wires to the same 
generators as the transmitter, whilst a separate con- 
ductor was to carry the photo-electric currents for 
modulating the receiver beam. 

Prior to 1932 the television image to be seen on 
the disc model receivers measured only 4in. by 2in. 
The introduction of the mirror receiver in June of 
that year provided a much brighter image on a 
screen measuring Yin. high and 4in. wide, and this 
form of receiver became the standard type until the 
termination of the low definition broadcast service 
in September, 1935. Up to that time the television 
images had been built up of thirty lines, but such a 
coarse texture of picture rendered the transmission 
of small detail impossible, and television had little 
value from the point of view of entertainment. But, 
owing to the work of numerous investigators, the 
scheme proposed by Mr. Campbell Swinton has been 
brought to a very fair stage of perfection, although 
the state of finality has not, of course, been attained. 


While picture dissection and synthesis may be per- 
formed by both electrical and mechanical methods, 
the latter system is alone suitable for large-screen 
pictures. Electrical dissection of the picture is 
performed by a cathode ray tube and a photo cell 
or electron multiplier or by an electron camera, 
while electrical synthesis is also carried out by the 
cathode ray tube, which combines the light source, 
high modulator, and picture screen in one unit. It 
is of convenient size, has no moving parts other than 
the electron beam, and, owing to the negligible 
inertia of the electron beam, it can operate at the 
very high frequencies necessary for high-definition 
television. 

Mechanical methods have, on the other hand, the 
advantages of a flat screen, a linear scanning charac- 
teristic and a picture size that is not limited by the 
size of the apparatus. To reproduce the picture on the 
sereen of the cathode ray tube, it is necessary to 
deflect the electron beam to form the scanning field 
in exact synchronism with the scanning spot at the 
transmitters. The deflection of the beam may be 
performed electro-magnetically or electro-statically. 
In the former case, two coils are placed on either side 
of the tube neck and the deflection is proportional 
to the carrents flowing through these coils. By 
arranging two systems so that they meet at right 
angles to each other, the cathode ray beam may be 
deflected horizontally and vertically, and if the rela- 
tive frequencies are suitably chosen a scanning field 
is formed on the screen. In the case of electro- 
static control, suitable potentials are applied to two 
pairs of deflector plates at right angles to one 
another. 

A time base oscillation generator is used for pro- 
viding the potentials for forming the scanning field, 
and circuit diagrams of these generators are shown 
at the Exhibition. In its simplest form a generator of 
this kind consists of a condenser which is charged 
from a D.C. source, through a high resistance, and 
discharged by short circuiting. The potential across 
the condenser is applied to the deflector plates and 
the deflection of the beam is proportional at each 
instant to the condenser potential, which must 
increase linearly if the received image is to be un- 
distorted. The discharge of the condenser is made 
to occur automatically by means of a gas-filled relay 
or a high vacuum valve connected across the con- 
denser. Normally the valve is in a non-conducting 
state, but it is triggered by the synchronising signal 
from the transmitter. Since a balanced deflection is 
necessary if the cathode ray spot is toremain in focus, 
it is usual to apply the time base deflecting potentials 
to the deflector plates through a push-pull amplifier. 
A somewhat similar circuit is used when the beam is 
deflected electro-magnetically, but the inductance of 
the deflecting coils must be taken into consideration 
in the circuit design. 

Interlaced scanning, as employed for the B.B.C. 
transmission, was an important development. Unless 
a picture is scanned at a high speed an objectionable 
flicker occurs, particularly at high picture brilliances. 
When the rate of scanning is less than 35 to 40 
traverses per second, it is insufficient to prevent the 
scanning movement being appreciated by the eye. 
Seanning at a more rapid rate, say, 50 pictures per 
second, would considerably increase the band of 
frequencies required for transmission, but the diffi- 
culty has been overcome by scanning the scene to 
be transmitted in two movements. The first scan 
covers the odd lines 1, 3, 5, &c., and a space is left 
between each line corresponding to the width of a 
line. On the completion of the first scan, ¢.e., when 
half the total number of lines in the picture have 
been scanned, the spot scans the even lines. Thus 
the whole picture is scanned in two portions, separated 
by the width of one line, and the apparent frequency, 
so far as flicker is concerned, is 50 per second, whereas 
the complete picture is actually scanned at the rate 
of 25 pictures per second. 

An interesting feature of the Exhibition is a dis- 
play of electron multipliers, which have a wide appli- 
cation for talking picture reproduction and in certain 
forms of television cameras. Amplification by means 
of thermionic valves always involves the intro- 
duction of unwanted disturbances or noise, and a 
definite limit is set to the permissible degree of 
amplification by the increase of the ratio of noise to 
signal. But recently an old idea has been applied 
to remove this limitation. When an electron impinges 
on a surface with sufficient speed, it causes the emis- 
sion of several secondary electrons from the target. 
By causing these secondary electrons to impinge on 
another target, so that each one liberates several more 
electrons, and by repeating the process sufficiently 
often, an enormous multiplication of electrons or 
amplification of the current can be obtained. Like 
the emission of primary electrons with incident light, 
the liberation of secondary is instantaneous, and 
secondary emission multipliers can therefore be 
used at television frequencies. While a certain amount 
of noise is introduced by this method of multiplica- 





tion, the signal to noise ratio is considerably greater 
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than that obtained with thermionic valves. The use 
of this idea can be attributed to two developments, 
i.e., the discovery of surfaces which give about nine 
secondary electrons per incident primary electron, 
and the introduction of methods for guiding the 
electrons from one surface to another. 

In accordance with one method the electrons 
leaving @ primary cathode under the action of light 
are attracted to the first potential electrode by a 
positive potential applied to this electrode, but a 
magnetic field forces them to curve round, so as to 
fall on the first secondary cathode, when the secondary 
electrons from this electrode are made to fall on a 
second cathode, and so on, until the electrons from 
the last secondary cathode are collected from the 
final anode, from which the output current is taken. 
Another type of electron multiplier comprises two 
secondary emitting cathodes to which is applied a 
high-frequency A.C. potential, which accelerates the 
electrons to and fro between the surfaces. The 
process is carried out many times until the ampli- 
fication is built up and the electrons collected by an 
annular anode. 

In seeking exhibits of special importance, one is 
led naturally toe the electron cameras, which convert 
the variations of light and shade in an image into 
corresponding electrical variations, which are amplified 
and transmitted by wire or radio, as described in 
our article on the London Television Station, appear- 
ing in our issue of August 28th, 1936. The Emitron 
camera, shown diagrammatically in Fig. 2, has been 
designed by the Marconi E.M.I. Television Company, 
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FIG. 2—EMITRON CAMERA 


Ltd., and is used by the B.B.C. It consists of a highly 
evacuated glass envelope A with a flat glass plate 
window B, and a neck C in which an electron-produc- 
ing system is carried. Electrons from a cathode D 
are accelerated and focused into a small spot on the 
mosaic screen M by the electrodes E and F in a 
manner similar to that in an ordinary cathode ray 
tube. The electrode F consists of a silver coating in 
the glass walls of the tube with a connection at G. 
As the electron beam H passes through the con- 
structed portion of the neck, it is subjected to the 
influence of two mutually perpendicular magnetic 
fields, produced by the pairs of coils K, and K,, 
supplied with A.C. of special wave form and frequency 
from a pulse generator, and cause the electron beam 
to be deflected and to scan the surface of the mosaic 
screen in a series of parallel lines, which form a 
scanning field. A lens P forms an image of the scene 
to be transmitted on the mosaic screen M, which 
consists of a thin sheet of insulating material Q, 
such as mica, covered on one side with a conductive 
metal coating R, known as the signal plate, to which 
an electrical contact is made by a wire sealed through 
the glass wall at 8. 

On the side of the mica sheet Q which faces the 
window B and lens P, the mosaic screen M is formed, 
and consists of a very large number of minute globules 
of silver deposited in such a way that each globule 
is separate and electrically insulated from its neigh- 
bours. The surface so formed is treated by a special 
process which deposits a photo-sensitive coating on 
the silver globules. When light falls upon the surface 
of the mosaic sereen each globule liberates electrons 
in proportion to the quantity of light, and with the 
signal plate each element forms a minute con- 
denser. 

When an image of an object is focused on the 
mosaic screen some of the elements will receive 
much more light than others, depending on the 
brightness of the particular part of the image. 
Elements on which a bright part of the image falls 
will liberate a large number of electrons and will 
become positively charged, while those in a compara- 
tively dark part of the image will liberate no electrons 
and their charge will remain unchanged. Those 
parts corresponding to intermediate tones will become 
charged to intermediate values. 

As the electron beam scans the surface of the 
mosaic elements it restores sufficient electrons to 
each element to reduce its charge to zero, and this 
discharge is communicated to the signal plate R by 
electrostatic induction through the insulating sheet 
Q from which it is conducted to the first valve of 
the amplifier T. Hence, as the electron beam scans 
along each line and passes over parts of the image 
having varying brightness, a series of electrical 
impulses follow one another to the amplifier and 





vary in the same way as the image brightness varies 
along the line. This is repeated, line after line, 
until the whole image has been scanned. The train 
of the electrical impulses so produced is termed the 
“ picture signal,” which can be amplified and, after 
suitable treatment, be radiated by the transmitter. 
While the electron beam passes over the mosaic 
sereen twenty-five times each second, it only remains 
on an element for less than one-millionth of a second. 
But the light of the image remains on each element 
continually, and consequently the building up of 
the electric charge on the element goes on continually 
until, as the beam returns to each element, it dis- 
charges it. The ability of the apparatus to store up 
the effect of the light in this way greatly increases 
its efficiency in comparison with that of transmitting 
devices which depend on the action of the light during 
the time of scanning each picture point. If an image 
is formed on the mosaic screen and the electron beam 
is not allowed to scan it, no “ picture signal” will be 
produced. An interesting feature of the camera is 
that if the light is cut off after it has acted on the 
mosaic screen for a few seconds, the electrical charges 
produced by the light will remain for some time, and 
if during this time the electron beam is caused to 
scan over the mosaic screen, a picture signal is pro- 
duced which corresponds to the original image. This 
feature is made use of in one method of film trans- 
mission, as it enables the image to be impressed on 
the mosaic screen and the screen to be subsequently 
scanned while the film is taking up a new 
position. 

The camera used by Baird Television, Ltd.—Fig. 3 
—operates on a different principle. An optical 
image of the scene to be scanned is focused upon a 
large, uniform photo-electric cathode of high 
sensitivity. Electrons are liberated from the 
cathode at any particular point in direct proportion 
to the degree of illumination at that poimt. This 
produces an “electron image” corresponding to 
the optical image at or very near the surface 
of the cathode. The electron image is brought 
to a sharp focus in a plane parallel to the 
cathode, although at some distance removed from 
it by a combination of magnetic and electrostatic 
fields. The image is naturally invisible and is com- 
posed of variations in electron density corresponding 
to variations of illumination on the cathode. Although 
all the electrons travel in different paths towards the 
plane of the scanning aperture, on arrival at that 
plane they all bear the same relative positions and 
velocities as they had at the instant of emission. 
For television purposes scanning is accomplished 
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FIG. 3~BAIRD CAMERA 


by displacing the focused image by two auxiliary 
magnetic fields perpendicular to the focusing field, 
and thus sweeping the electron image across a fixed 
scanning aperture placed before a collecting anode. 
At any instant the electrons forming the image at 
the particular point coincident with the scanning 
aperture enter the aperture and are attracted to 
the collecting anode. These electrons are then 
amplified by means of a secondary emission multi- 
plier, the current from which constitutes the output 
current from the camera. The secondary emission 
multiplier amplifies the electron current entering 
the scanning aperture about 2000 times without 
frequency distortion, and within the range required 
for good, high-definition picture. Other components 
associated with the camera consist of vision signal 
amplifiers; generators for the scanning currents, 
which cause the traversal of the image over the 
aperture; a master frequency generator for syn- 
chronising these scanning generators, and pulse 
generators for injecting the synchronising pulses 
into the vision signal. 

We have dealt with some of the principal features of 
the Exhibition in a general way, but many things on 
view have not been mentioned. The Exhibition 
remains open until September, and will no doubt be 
patronised by a very large number of people. In, 
connection with the show a handbook, from which 
the above notes have been mainly taken, has been 
compiled by Mr. G. R. M. Garratt. It contains 
chapters on photo-electricity and light control, 
the cathode ray tube and electron cameras, the 
television transmitter at Alexandra Palace, receivers 
and aerials, &c. It is on sale at the Exhibition for 
the modest sum of 6d., and it may also be obtained 
at H.M. Stationery Office. 
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Water Supply Problems and Developments. By W. 
H. Maxweut, Assoc. M. Inst. C.E. London: Sir 
Isaac Pitman and Sons, Ltd. Second edition, 1937. 

Price 25s. 

PUBLISHED in 1934 and reviewed in the May 11th 
issue of this journal, the first edition of Mr. Maxwell’s 
book has been well received. Accordingly, it again 
comes under notice within three years, with additional 
illustrations, some new matter on recent develop- 
ments, a larger chapter on water supply atcessorics, 
and new chapters relating, one to plant for rural 
and small water supplies, the other to developments 
in the application of chemicals to water purification. 
The e chapter on accessories, in which some 
consideration is given to methods as well as to 
apparatus, now contains fifty-two illustrations and 
occupies 100 pages, or about two-sevenths of the book. 
In the chapter on plant for rural and small water 
supplies, the descriptions of plant are followed by 
brief discussions of the subjects, centrifugal pumps, 
and ‘‘ total head’; pumping lay-outs for oi e 
direct drives and oil-electric drives, and the purifica- 
tion of small water supplies. The chapter on develop- 
ments in the application of chemicals to water purifica- 
tion includes a page on differentiation of treatment 
in respect of the varying characteristics of waters ; 
some discussion of ‘floc’? and coagulation; a 
description of the “dry-feed’’ method; notes on 
dosing and dosing gear, and some information in 
regard to older and newer processes. 

Very much the smaller proportion of the text 
is in the nature of discussion of problems or con- 
sideration of the character of and reasons for develop- 
ments in practice, the predominating feature of the 
book being that the author, in respect of each part 
of the subject and every subdivision, briefly states 
what needs to be done and then describes plant, 
apparatus, device, or methods by which a particular 
firm, or a number of firms, provide the means for 
doing it. The presentments of main facts and dis- 
cussions of aspects of problems do, however, in most 
cases, provide a background for, or lead up to, these 
contacts with the supplier. The type of plant or 
machine suitable for a given purpose of importance 
is impartially considered, as, for example, in regard 
to the conditions under which pumps of certain 
types are suitable, or are limited in scope. Moreover, 
there is no case, or none that is conspicuous, in which 
the space given to a description or illustration of an 
apparatus is out of proportion to the importance of 
what it effects. 

Failing a recasting of the volume, in such a manner 
as to throw into a new chapter corresponding to 
that on accessories most of the descriptions and illus- 
trations of other plant, the revisions and additions 
may be regarded as adequate and as maintaining in 
respect of its engineering and scientific side, the 
character and value of the work. Considered in 
another aspect, as a book providing evidence of the 
enterprise of British firms and their efficiency as 
suppliers of waterworks plant and equipment, it 
serves, perhaps, a useful public purpose. 
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Hydraulic Fettling. 





WE have to thank Sulzer Brothers, of Winterthur and 
London, for the following particulars of an hydraulic 
fettling machine for heavy castings :-— 

We have built our own hydraulic cleaning plant for the 
purpose of saving working hours in the ordinary cleaning 
room ; thus it is possible to pass more tonnage through 





Two VIEWS OF ELEVATOR PLATFORM 


the cleaning room with less men and without enlarging the 
cleaning room proper. 

The principle of this cleaning device is very simple. It 
consists of a closed chamber with a turn-table in the 
middle. On the outside of the chamber is an elevator 
with a stand for manipulating the hydrant and controls. 
By being able to direct the water jet on to the casting from 
any height and by turning the turn-table with the casting 
upon it it is possible to get at the casting from almost any 
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PLAN OF HYDRAULIC CLEANING ROOM 


angle. The operator of the hydraulic unit controls the 
work through a shatter-proof window on the elevator 
platform. 

The photographs reproduced show the elevator platform in 
norma! and elevated positions, as well as a casting (page 707) 
before and after cleaning in various positions. The casting 
shown in the photographs was cleaned with the hydraulic jet 
and freed from all sand in three hours. To finish the 
casting ready for despatch twenty-four additional hours’ 
work were nec The same casting without the 


hydraulic cleaning plant previously required forty-five 





working hours until ready for despatch as a rough casting. 
The attached table gives the hours for normal (dry 
cleaning), as well as the hours required by the hydraulic 
cleaning plant and the hours necessary after hydraulic 
cleaning to finish the casting to the condition in which it is 
despatched as a rough casting. 
© pump has six stages, the revolutions per minute 
being 2950, at which speed the capacity of the pump is 
500 gallons per minute at 550 1b. per square inch. The 
power of the motor is 160 kW. An additional motor of 
16 kW at 1450 r.p.m. is necessary for operating the turn- 
table. 
Comparison of Hours. 








Dry Fettling of 
cleaning | Hydraulic | hydraulically 

Casting. and cleaning. cleaned 

fettling. | casting. 

Hours Hours Hours 
Bed-plate 61 8-5 24 
Bed-plate 33 4:5 17 
Bed-plate 45 6 24 

Bed-plate for seav venge! j 

pump . 36 | 6 17 
Engine frame ... 26 3-5 10 
Engine frame ... 26 3-6 | ll 
Crank case . 40 | 5 26 
Frame for scav renge pump, 19 4 9 
Bed-plate 90 12 50 





The pump is in operation only about half of the time the 
casting is in the hydraulic cleaning room. 








Road Research Board Report. 





Last Monday, June 14th, the annual report of the 
Road Research Board was published. It details the pro- 
gress of all the investigations the Board has undertaken 
during the year. In the following we print an abstract 
of the introductory survey of the present position of road 
research, which is to be found in the report. 

In recent years, there has been rapid advance in the 
methods of highway engineering. Unfortunately, the 
demands of increased traffic have been insistent, and, in 
the absence of sufficient scientific knowledge, engineering 
works have, in many cases, been designed on insufficient 
data and progress has necessarily been made by the 
wasteful expedient of hit-or-miss procedure. In general 
the work under the Board is aimed at the formulation of 
a science of road engineering which will enable engineers 
in the future to work definitely rather than by trial and 
error. 

The object of research is to supply necessary knowledge 
of materials and methods of construction for designing 
with the assurance that the underlying premises are correct 
and that the final structure will be satisfactory. 

The construction of new roads is only a small part of 
the work of the British highway engineer, for this country 
has already a large network of highways which require 
maintenance and adaptation to modern traffic conditions. 
Many of the road failures which have been brought to the 
attention of the investigator are due to the imposition on 
existing roads of loads much greater than those for which 
they were intended, with the result that the foundations 
have given way. This is not surprising when the evolution 
of many of the roads in this country is considered. They 
started first as cart tracks, were converted to water- 
bound macadam and then treated with repeated surface 
dressings of tar or bitumen or covered with tarmacadam or 
concrete. 

Although the stresses to which a road structure is 
likely to be subjected depend primarily on the loads and 
impacts caused by traffic, and while the design and type of 
road pavements determine the magnitude of allowable 
stresses, the road foundation is a vital factor in road 
durability and this in turn depends on the supporting 
power of the subsoil. Before the foundation of a new road 
can be economically designed, knowledge of the pro- 
perties of the subsoil is requisite, and before the best 
method of treating an existing road can be devised similar 
information is necessary on the subsoil and also on the 
supporting power of the existing structure. 

In the study of the suitability of a subsoil it is first 
necessary to consider the factors which produce deforma- 
tion, and secondly, to investigate the physical character- 
istics of a subsoil which influence the process. Deformation 
of a subsoil depends upon the capillary forces which act 
when its moisture content is changed as well as on the 
reactions due to load or impact, and it is not possible to 
estimate the supporting power of a soil directly by simple 
loading tests, owing to the complications introduced by 
the effects of the surrounding conditions. While the soil 
in its undisturbed condition presents its own complex 
problems, these are intensified for made ground, in 
embankments, bridge approaches, &c., with its eventual 
settlement and the attendant risk to the permanent works. 

The work in hand for the Board is directed towards a 
study of what is implied by stability and also to a survey 
of actual conditions of the subsoil found on road sites. 
Tests have been devised to investigate fundamentally the 
characteristit properties of soils and a field procedure has 
been developed whereby cylindrical cores of undisturbed 
material can be obtained from any site. 

The foundation of the road is built on the subsoil. It 
may consist of large stones placed or rolled into position 
on the subsoil; or an unyielding construction, such as is 
supplied by concrete slabs laid on the site. Stone, besides 
being used in foundations, forms a component part of most 
types of road construction where it consists of a collection 
of large and small fragments carefully graded, packed 
closely together, and held in position by a binder. The 
mechanical behaviour of such roads, especially when a 
bituminous binder (tar or asphaltic bitumen) is employed, 
depends partly upon the geometrical properties of the 
stone aggregate. Under the term geometrical properties 
one may distinguish the packing of the aggregate, size 
of particle (i.e., grading) and the shape, form and surface 
texture of the individual particles of aggregate themselves. 

For many years it has been held by surveyors and road 





engineers that flaky and elongated material is undesirable 
in aggregate intended for road use, Whilst so far as can 
be ascertained, there are no references in road literature to 
failures attributed to the use of flaky material, there is 
widespread agreement that this material is unsatisfactory 
(in fact, the British Standard Specification No. 594 for 
Rolled Asphalt states that the aggregate used shall be 
* angular, but not flaky.”’) Practical methods for measur- 
ing these shapes have been devised. It is not suggested 
that, with present knowledge, limits can be given govern- 
ing the maximum percentage of flaky and long material 
socaptanle for road material. This must at present depend 
on the judgment of the engineer; but, by the methods 
suggested, deliveries of stone in bulk can be compared 
with approved samples as regards shape. So far, exact 
measurement of the form of the stone (i.e., degree of 
roundness or angularity) has largely eluded investigators, 
and qualitative terms are employed, such as round, sub- 

round, sub-angular, and angular. 

The use of hydraulic cement (e.g., Portland) as a binder 
for broken stone and the like provides the other types of 
construction, concrete, so common in road work. 

Concrete may be used as a foundation for the road and 
it may be left, under some conditions, to form the wearing 
coat and running surface. In many cases, however, a 
bituminous surfacing, of one of the many types now avail- 
able, is superimposed on the concrete. 

For some years intensive research into the properties of 
concrete for various p' ses has been under way and 
need not be considered here, but one difficulty in this type 
of construction is particularly present in road work, The 
very large quantities of materials required, the length of 
time it takes to carry out the work and the variability of 
the British climate all make it an extremely difficult 
problem to keep sufficiently rigid control of the concrete 
mixtures. Especially is this the case with the amount of 
water to be used and this is of serious importance as the 
strength of the resulting concrete is in no small measure 
directly dependent upon it. With large stacks of sand and 
broken stone it will be clear that with changing weather 
the amount of water in the material will vary from day to 
day, and hence the amount of water required to be added 
to make the correct mixture of concrete. This is a really 
serious difficulty in practice, if controlled quality is 
required, and a machine has now been devised which, by 
means of vibrations, can be used to bring the sand and 
stone to a constant water content before mixing into 
concrete. 

Another section of the work on concrete has dealt with 
investigations into the design of plain and reinforced 
conerete slabs, especially with reference to cracking, 
curling, and the like. This is linking up with similar work 
carried out elsewhere (particularly U.S.A.) and appears 
likely to lead to rational design in this type of road con- 
struction. 

Turning now to bituminous roads, it is probably realised 
by road users that natural and mechanical mixtures of 
bitumen or tar and te are used in road construction 
in which the bitumen or tar acts as the medium for binding 
together the pieces of aggregate. Bitumen as defined by 
the British Standards Institution is a generic term and 
covers ‘all mixtures of hydrocarbons which are com- 
pletely soluble in carbon disulphide.” Natural bitumen 
is found in two forms, “ asphaltic ’’ when mined in the 
form of a rock impregnated with bitumen, and “ lake” 
when recovered from deposits existing in lake form as at 
Trinidad. Residual bitumens result from the distillation 
processes of the petroleum industry. Road tars and pitches 
are products derived from the distillation of coal. 

Mixtures of asphaltic bitumen with inert mineral matter 
(aggregate) are called halt and the British Standard~ 
Institution have publi specifications dealing with 
these products, e.g., rolled asphalt, mastic asphalt, com- 
pressed rock asphalt, asphalt macadam, &c. When tar 
or soft pitch is employed, the mixture with aggregate is 
known as tarmacadam or hot process tarmacadam. 

Binders of the type here considered are plastic or viscous 
fluids at air temperatures normal for this country. 
Although the aggregate or mineral matter mixed with the 
binder to form a road material produces a stiff product, it 
is not self-supporting, but requires a stable foundation. 
In this respect it is therefore different from concrete, 
though there are other important differences between the 
two types of construction. Bituminous materials are 
deformed permanently under load and the amount of 
deformation depends upon the time of application of 
such load. The tendency to deformation can be altered 
by varying both the viscosity (or hardness) of the binder 
and the grading of the aggregate. In some types of 
bituminous construction cracks which are formed at low 
temperatures (when the binder is brittle under impact) 
heal themselves in warm weather. Heating of the binder 
if necessary prior to mixing may alter its characteristics. 
Should water be allowed to reach aggregate which is not 
completely coated with bituminous binder, disintegration 
ensues. It follows from the above that load, time, tem- 
perature, and other atmospheric influences (such as rain) 
have an important bearing on the design of bituminous 
constructions and that the interaction of these, one on the 
other, is complex. 

The crushing strength of concrete can be taken as a 
useful criterion of its value; the higher the crushing 
strength, the better the concrete. With bituminous con- 
struction, however, a high strength at an arbitrary rate 
of loading and temperature may not give a satisfactory 
road “‘ life.” 

Small-scale laboratory investigations have as their 
immediate object the establishment of a series of mech- 
anical tests which may be used for various mixed materials 
so as to make possible the assignment of an order of merit 
as to their value as road materials. The achievement of 
this object should contribute an answer to the problem of 
determining the effect of load and traffic speed on the 
behaviour of various types of bituminous road mixes. 

It is necessary here to emphasise the difficulty presented 
by the long delay necessary if correlation with practical 
road conditions has to be awaited. As described in the 
last Report, an attempt has been made to speed up the 
work by the design and employment of road machines 
which it is hoped will act as a connecting link between 
small-scale tests and full-scale road experience. Such 
machines should also supply information on such special 
problems as to what extent is the ‘‘ scrubbing ”’ action of 
tires responsible for road failure. Are braking and accelera- 
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tion of vehicles important factors? Is speed important 
or is the stationary vehicle or heavily loaded slow-moving 
vehicle the damaging element ? These are a few of the 
questions which require consideration before definite 
mechanical tests are devised. 

There are three road testing machines in use at the Road 
Research Laboratory. Two of these were fully described 
in the previous Report. 

The largest machine (No. 3), which has recently been 
completed, is the closest approach to actual road con- 
ditions and by means of this machine it is hoped to investi- 
gate surface dressings for roads, thin surfacing coats and 
road behaviour generally. The thin surfacing coat is a 
recent type of construction in which premixed materials 
are laid to a thickness of jin. to lin. and is intended for 
application to roads in which the surfacing coat is in good 
condition except for the development of unevenness. It 
is hoped that by its use frequent surface dressing will be 
eliminated. 

Experience with road machine No. 2 has shown that in 
order to accelerate testing, solid rubber or steel tires are 
necessary, although pneumatic tires may be used for 
surface dressings or weak thin surfacing coats. 

In order to assess the value of a road surface as regards 
its frictional properties a method of measurement was 
required which would give comparative values. The 
machine designed and constructed for this purpose, which 
was in the form of a motor cycle and sidecar, has been 
fully described. 

Experiments with the machine have given values which 
agree with the normal experience of road users, e.g., on 
roads where accidents or trouble have been experienced 
low values have been obtained. The general conclusions 
were :— 

For dry clean road surfaces free from loose material the 
coefficient is high at all speeds. Such surfaces may be 
regarded as non-skid. 

On wet road surfaces the coefficient decreases as the speed 
increases. 

Values of 0-5 or more at 30 m.p.h. may be regarded as 
reasonably safe, whilst 0-2 or less indicate a surface needing 
attention. According to conditions of traffic and location, 
values between these limits may be safe or dangerous. 

The condition of a wet road surface is subject to seasonal 
variation, and in practically all cases shows a higher 
coefficient in winter than summer. 

Variations in the coefficient also occur during a dry-wet- 
dry cycle. Usually the coefficient decreases rapidly to a 
minimum value, then increases to a fairly constant value 
until drying commences, when it increases gradually to 
the value for the completely dry surface. 





Measurements of the surface irregularities, e.g., undula- 
tions and pot-holes, on road surfaces are necessary from 
two aspects, namely, the effect on the structure of the road 
by causing the application of forces to the road over and 
above those due to the weight of the vehicle, and the effect 
on the riding of vehicles over the road. The primary 
cause of impacts between the wheels of the vehicle and a 
road is the existence of surface i ities in the road 
itself. There is, therefore, need for correlation between 
the magnitude of these impacts and the surface irregu- 
larities causing them, in addition to the necessity for 
the measurement of such irregularities from the point of 
view of the effect on the riding qualities of roads for 
vehicles. 

Any method employed should give quantitative results 
so that surfaces can be definitely in the above 
respect as to their deterioration with time or their improve- 
ment on reconstruction. It is also desirable that the 
apparatus should give a direct measurement of surface 
irregularity and not estimate it through the medium of 
one or other of its effects. Methods of the latter type have 
constituted almost all the measurements so far made 
except for records of road profiles, whose interpretation 
is laborious, and the actual recording of a section of road 
is a lengthy process. 

An apparatus has been designed and constructed at the 
Road Research Laboratory to carry out measurements of 
surface irregularity. Provision has been made to obtain 
simultaneously, if necessary :— 

A continuous record of the road profile. 

A measurement. of the total upward vertical movement 
of the recording wheel. 

A graphical record of the same quantity, referred to a 
distance basis. 

Automatic registration of the number of irregularities of 
given vertical magnitudes classified in ranges increasing 
by increments of 0- lin. 

When traffic passes over a road, the forces, due to the 
vehicles, at any point, are of a transient nature and are 
affected by the following variables :— 

(a) Rate of application of load, which is nearly instan- 
taneous for all vehicles. 

(b) Duration of loading. This depends upon the 
velocity of the particular vehicle and on the size of the 
contact area, approximately elliptical in shape, between 
the tire and the road. The duration of loading will vary 
at different points within the contact area, there being a 
maximum time for points lying on the major axis of the 
contact ellipse in the direction of travel and zero time for 
points lying at the ends of the minor axis. A vehicle 
travelling at 30 m.p.h. and giving an ellipse of contact with 





@ major axis of Yin. will give a loading for points on the 
major axis lasting for about 0-02 seconds. 

(c) Period between successive loadings. A point on the 
road subject to traffic will normally experience, in succes- 
sion, loading due to the front and back wheels of a vehicle. 
These loadings will be separated by a short interval of 
time, which may be of the order of 0-1 second for fast 
traffic. There will be a rest period before the next double 
loading, the length of which will depend upon the traffic 
density and s ’ 

(d) Intensity of stress. The force per unit area applied 
to a road by a pneumatic tire is approximately equal to 
the pressure within the tire, if tire stiffness is neglected. 
The maximum pressures in use with such tires are of the 
order of 100 1b. per square inch. The effect of surface 
irregularities is to cause a variation of load to be applied 
to the road above and below that due to the weight of the 
vehicle. With pneumatic tires and a rough road the 
increase may be equal to the static load, i.e., the total 
force applied may be twice the static load. The effect of 
increases of load of this order are important in the con- 
sideration of the design of bridges, concrete road slabs, 
and such structures in which the stresses are determined 
by the total load. In bituminous construction, however, 
the intensity of pressure may be the vital factor ; and, as 
mentioned above, this, within certain limits, may be 
independent of total load. 

Thus the force and intensity of pressure and the time of 
application of these are important considerations. At 
present very little is known of the effects of transient loads 
on. bituminous road surfacing, but it is possible to indulge 
in a certain amount of speculation on the subject. If the 
material behaves as an elastic solid and the stresses are 
below a certain limit, there will be no permanent deforma- 
tion of the surfacing. As waving does occur in practice on 
some types of road and is believed to be due to traffic, it 
follows that the material does not behave entirely as an 
elastic solid, but is subject, under certain conditions, to 
creep. This‘may be caused by a single vehicle or possibly 
by successive vehicles passing before the surfacing has 
‘** recovered ” from the effect of the first vehicle. Again, 
there is a possibility that there i isan effect in some materials 
which is akin to the “ fatigue ’” of metals, and the type of 
failure which would be anticipated in this case is a failure 
due to disintegration. The critical examination of failures 
of full-scale roads and in road machines is difficult, if not 
impossible, until further information on the above points 
is available; and investigations are in progress at the 
Road Research Laboratory which have as their object the 
elucidation of these points. 

From this general discussion it will be realised that the 
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work on road research is very much in the stage of devising 
apparatus to measure the various factors which matter in 
road construction. In some sections it is not even clear 
yet as to what are the essential factors ; but considerable 
progress has been made and the work is now entering the 
phase of application. The knowledge already obtained 
has been of very real service in enabling comparisons of 
various types of roads to be made, and thus helps towards 
the ultimate goal of uniform safe roads demanded by the 


user. 








An X-Ray Service. 





MeEtats, whether cast, welded, rolled, forged, or other- 
wise worked, are subject to flaws and defects which may 
be caused by many factors, such as voids as the result 
of occluded air and gases in molten metal and inclusions 
of slag or other extraneous matter. Many such defects 
cannot be seen or detected without resort to testing to 
destruction or by cutting sections from the article for 
examination purposes. A method of non-destructive 
testing which is now being developed for industrial 
Pp is by means of X-rays. 

We recently visited the laboratories of Commercial 
X-rays, Ltd., Power-road, Chiswick, W.4, where a demon- 
stration was held of X-ray plant designed for industrial 
purposes. Here were shown various examples of X-ray 
applications, such as the inspection of tinned goods, golf 
balls, and radio valves, in addition to applications of a 
direct engineering nature, such as the examination of 
welded joints and castings. X-ray pictures, or “ radio- 
graphs,”’ depend on the power of X-rays to penetrate 














INDUSTRIAL X-RAY SCREENING UNIT 


various materials in proportion to their densities and 
their actinic value with regard to light sensitive films. If 
a piece of metal or a casting having an air pocket in its 
interior, of which no external indication is given, is sub- 
jected to X-ray examination, the pocket, by reason of its 
lower density, will show on a negative plate taken by 
these rays as a dark spot. 

It is necessary in the case of metallurgical X-ray work 
to use rays of a greater power than those used for medical 
work, where a relatively easily penetrated substance is 
in question, since metal objects which may be of large 
size and thickness are relatively impermeable to X-rays. 
For example, the voltage used may be 200,000 volts, 
although the current is small and does not exceed 10 milli- 
amperes. By the use of such power several inches of metal 
can be penetrated. 

The accompanying engraving shows an industrial X-ray 
screening unit, which is made in three models, of 60 kV, 
90 kV, and 125kV. This type of equipment is capable of 
examining by means of X-rays all manner of small parts, 
such as castings in aluminium. The controls on the panel 
are for varying the voltage and current passing through 
the X-ray tube, such variations being made according 
to the relative density and thickness of the object under 
examination. The article to be viewed is placed on a 
sereen through the opening seen on the right-hand side of 
the engraving, and viewed through the eyepiece at the 
front. A mirror is arranged to give an apparent image in 
the vertical plane, for convenience. An exactly similar 
opening is formed on the other side of the apparatus, and 
thus a number of objects may be viewed in succession, 
passing them through the apparatus from one side to the 
other. 

The laboratories at Chiswick are equipped with X-ray 
plant of various types and powers, and Commercial 
X-rays, Ltd., is prepared to make X-ray examinations in 
a short time and give reports by a metallurgist on the radio- 
graphs. Radiographs are fully processed in the dark 
room, the development taking only about five minutes. 








A Laboratory Film Dryer. 


Tx film dryer illustrated herewith is manufactured by 
L. A. Mitchell, Ltd., Harvester House, 37, Peter-street, 
Manchester. It is a small-scale apparatus and is suitable 
for carrying out tests and experiments in secrecy, even in 
a large laboratory-—-a condition which is sometimes 
desirable. 

The machine is a two-roll dryer with rolls 64in. diameter 
and 6in. long, giving about 1-2 square feet of effective 
heating surface. The standard rolls are made of mild 
steel and polished, but, if required, the drums and other 


portions of the apparatus can be supplied made from 
stainless steel. The driving system employed embodies 
two stepped pulleys with a cord drive and six speeds of 
rotation of the drum can be obtained, ranging from 0-63 
to 3-5r.p.m. It is stated that a } H.P. motor, running at 
1400 r.p.m., is suitable for dealing with watery solutions, 
but for materials which give “ tacky ” films more power 
may be required. The machine is designed to absorb u 
to } H.P. Steam pressures up to 60 1b. per square ine 
can be used, with an evaporation of about 5 lb. of water 
per hour, 

The vacuum chamber is a mild steel horizontal cylinder 
with hinged ends to form doors. The casing is provided 
with windows for observation purposes, a feed aperture, 
an air i ¥ 1 eC tions, and steam and drain 
connections. The distance between the drums can be 
adjusted by means of hand wheels. The drive is effected 














LABORATORY FILM DRYER 


by means of worms and worm wheels, the worm shaft 
passing through a stuffing-box in the casing. The knives 
can be made of hard steel or stainless steel. The liquor 
feed tank can be placed on any convenient rt above 
the casing. and, should it be necessary, it may be a closed 
vessel connected to the vacuum system. An aluminium 
tray for receiving the dried product is fitted to the machine 
and the casing windows are so arranged that an electric 
light can be placed above one of them in order to facilitate 
Reoseation. The appliance can be used, with suitable 
solutions, as a flaking machine, in which case cold water 
is used instead of steam. 








1200 H.P. Chain Drive Installation. 


A cHAIN drive which transmits 1200 H.P. and, it is 
claimed, is the largest of its type in Europe, is a subject 
of which we have recently obtained particulars from the 
Renold and Coventry Chain Company, Ltd., of Manchester. 
The installation was carried out in 1932 at the Baumwoll- 
spinnerei Erlangen Bamberg Works, Bavaria. 

The power supply for the works was originally obtained 
from two coupled vertical water turbines, working on a 
common main shaft. Supplementary power was supplied 
by a steam engine working on the same shaft. As the 
electrical load requirements of the works gradually 











CHAIN DRIVE INSTALLATION 


increased electricity supplanted mechanical power. 
Eventually, the load on the turbines and steam engine 
was reduced to such an extent that they were able to be 
released for the purpose of driving a generator for electric 
power, so that the mill could be rendered independent of 
an external electrical supply. A small turbo-generator 
set had, in the meantime, been put to work to cover the 
needs of certain sections of the mill. 

Certain difficulties arose when the installation of a new 
generator and its drive was considered. It was required 
to drive the generator from the shaft, shown in the engrav- 
ing herewith, which distributes power to the sectional 
shafts in the mill and connects the turbines and the steam 
engine. It was stipulated that there should be no inter- 
ruption to the power supply to the mill and it was necessary 
to install the new generator and its drive in the gangway 
shown, which is only about 13ft. wide. Because of the 





short centres available belt and other drives of a similar 


nature were not suitable. The use of a gear-box was 
impracticable by reason of the cast of providing a coupling 
and the necessity for shutting down the plant for its 
installation. These difficulties were eventually overcome 
by installing a chain drive. A split wheel was fitted to 
the main shaft during a week-end and the remaining 
erection work was carried out without disturbing manu- 
facture. The work of co the chains and closing the 
housing was carried out during a subsequent week-end 


again without interry to manufacture, 

The new generator is of the synchronous type and runs 
in parallel with the turbo-generator unit the outside 
supply mains, mentioned, the two coupled 


As already 
water turbines drive the same shaft as the steam engines. 
Hence, in order to ensure synchronism of the speed of the 
steam engine with that of the water turbines, a strobo- 
scopic arrangement is fitted on the main clutch, whereby 
the steam engine is connected to the main drive when 
its is the same as the speed of the turbines. 
drive has been running since 1932 and has given, 
it is claimed, about 25,000 hours of almost continuous 
service without the need for adjustment of the jockey 
sprockets. 








_ A Small Slotting Machine. 


A NEw range of small slotting machines has been placed 
on the market by Ormerod Shapers, Ltd., Hebden Bridge, 
Yorkshire. These machines are suitable for use for parts 
of rifles, aircraft, dies, and other small components. 

The accompanying engraving shows a belt-driven 2in. 
stroke slotting machine. The ram works at the rate of 
180 strokes per minute, and the stroke is adjustable by 
means of a hand wheel from zero to a maximum of 2in. 
Of the compound type, the table is provided with machined 
T slots for jigs and fixtures, and has a hand-operated 
traversing motion in the longitudinal and transverse 

















SMALL SLOTTING MACHINE 


directions. Adjustable stops are fitted to both the table 
and cross slide, so that the machine can be set up for 
repetition work. Bolted and dowelled to the ram, the 
ram head is a forged steel inset, provided with T slots 
machined from the solid and carrying two planer type tool 
holders. The maximum height of work admitted under 
the ram is 7in. and the maximum distance from the ram 
to the frame is 94in. 

These machines are provided either with a belt drive 
through fast and loose pulleys, in which case the belt- 
shifting gear is interconnected with a brake for stopping 
the machine quickly, or a separate motor drive. When the 
machines are arranged for a motor drive, the motor is 
mounted on a slotted plate at the rear, and the drive is 
transmitted through V ropes and a friction clutch. An 
adjustment is provided for taking up slack in the driving 
ropes. The standard machines are mounted on a pedestal 
base and have a sheet metal trap for the reception of 
swarf and lubricant, but the machines can also be supplied 
without a base for bench mounting. 








A New Tapping Attachment. 


A NEw tapping attachment for the drilling machines 
made by Alfred Herbert, Ltd., Coventry, is now manu- 
factured. This attachment, shown in the engraving here- 
with, can be fitted to the drilling machines actuated by 
either the alternating-current motor or by the motor which 
uses alternating or direct current. The first-named is 





known as the type “‘ V ” machine, and starting, stopping, 
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reversing, and speed changing are all effected electrically. 
The second is the type ““C” and has an electrical starting, 
stopping, and reversing arrangement with mechanical 
speed changes, These machines may be of the bench or 
column type, with plain or geared spindles and hand or 
automatic feed. 

When large quantities of drilling, necessitating frequent 
reversals of the spindle, are to be done, a type “C” 
machine is recommended, as with the multi-pole A.C. 
motor used for the A.C, machine, the rotor is larger than 
that of the motor on a type ““C” machine, and is there- 
fore more subject to overheating when used under these 
conditions. 

The new reversing tapping attachment may be used 
for tapping both left and right-hand threads. The 
machines can be used for drilling in the normal way with- 














TAPPING ATTACHMENT 


out interfering with the attachment other than moving 
the adjustable stops, so that they become inoperative. 
A reversing switch is mounted on the spindle head, and 
is operated automatically by means of adjustable collars 
carried on a vertical rod. This switch can also be operated 
by a hand lever, in order to reverse the direction of 
rotation of the spindle. It is recommended that machines 
arranged for automatic tapping should be fitted with the 
integral quick-change device, whereby taps, drills, reamers, 
and other tools can be changed without stopping the 
spindle. 








Miniature Ball Bearings. 


A seErRrEs of miniature ball bearings, ranging in size 
from 14mm. to 10mm. diameter overall, have recently 
been put on the market by International Technical Deve- 
lopments, Ltd., Thames House, Millbank, London, 8.W.1. 
These bearings are manufactured in Switzerland by 
Roulements a Billes Miniatures S.A., of Bienne. They 
may be in place of the usual plain bearings for a 
number of applications, such as to electric motors, meters, 
clockwork and pressure gauges, and their use, it is stated, 
is accompanied by a considerable decrease in friction 
losses. 

The accompanying engraving shows one of the several 
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ARRANGEMENTS OF MINIATURE BALL BEARINGS 


types in the range manufactured, and it also shows a 
flexible assembly, which can be used when the bearings 
are fitted to instruments which are likely to be subjected 
to shocks. In this assembly a drum encloses the bearing 
and a spring. The spring fulfils the double function of 
acting as a shock absorber and feeding lubricant by means 
of a small channel formed inside the drum. The whole 
assembly is closed by a cover, which is pressed into position. 
With this arrangement the spindle may be thrown out of 
position, when a shock occurs, and come up against the 
side of the cover opening, but no damage results, as both 
spindle and bearing return to their correct positions under 
the influence of the spring. The drums are filled with oil 
and the capillary action mentioned above supplies oil to 
the bearing. 





Tests on these bearings, comparing their frictional 
characteristics with the characteristics of jewelled bearings, 
such as ruby and sapphire, indicate, it is stated, a large 
decrease in friction. For one of these tests, shafts, mounted 
on the bearings to be tested, were fitted with a dise and a 
weight suspended by a fine thread. On releasing the 
weight the thread unwinds from the shaft. On account of 
the moment of inertia of the shaft and dise, the thread is 
wound again in the opposite direction. The mean damping 
time for the weight to come to rest was compared, using 
different bearings. The leads, the moments of inertia, 
the weights, and the lubrication conditions were identical 
for both types of bearing, In the case of a plain ruby 
bearing the mean time of damping was 1 min. 23 sec. and 
for a type C 1-5 ball bearing, with 60 deg. pivots, the 
damping time was 9 min, 9 sec, It is also claimed that 
these ball bearings have approximately the same friction 
when starting and when running, which is not the case 
with plain bearings. 








American Engineering News. 


Study of the World’s Crust. 


For the Harris Foundation Lectures at North- 
Western University, in the United States, Professor R. A. 
Daly took the subject of the crust of the earth, in which he 
showed how geological research is being guided by testing 
i i models of the invisible, inaccessible interior of 
the earth. The earth model includes a solid crystalline 
crust resting on a sub-stratum that is too hot to crystallise, 
and is therefore in a vitreous state. For diagnosing the 
earth’s interior, field geology is both indispensable and 
inadequate. But the geo-physicist is specially helpful, 
because he has learned to read the messages of earthquake 
waves that come up from the depths, and can determine 
the speeds of these waves at different depths. With the 
outer earth formed in layers, each layer has characteristic 
wave velocities, from which can ee the effec- 
tive compressibility and rigidi' the rocks composing 
that layer. In the baba oes measured the com- 
pressibility and rigidity of each accessible kind of rock, 
This method indicates a top granitic layer and a bottom 
gabbioic layer of frozen or crystallised basalt; while 
between is a layer Seepely in between 
granite and basalt. Then the seismologist shows evidence 
that the lowest layer rests on a shell of non-crystallised 
basalt. Three leading theories as to how mountain 
chains are formed agree as to the above conclusions. 
Theory and observation agree in concluding that the 
height and internal structure of mountain chains are 
products of the invasion of the sub-stratum by solid crust 
rocks, At these belts the crust dives into the sub- 
stratum. The high tem ure of lava and its upward 
movement in colossal volume lose much of their mystery 
if we postulate a vitreous and therefore weak and eruptible 
sub-stratum. Batholiths or “ rocks of the depths,” in the 
roots of mountain chains are the of all intrusive 
masses. With depression and rupture of the crust, masses 
of erust blocks are torn off and ed in the sub- 
stratum, where they are melted, and in liquid form being of 
lower density than the pri basalt melt they rise 
through it. At the still intact roots of the mountain chain 
they erystallise into the familiar granite and allied rocks. 


Vibrating Concrete Pavement. 
In the extensive work of building, rebuilding, and 
improving the ighway Depart- 


public roads, the State 
ment of Illinois hag experimented with the vibratory 
treatment of conerete, with i results, On 
recent work half was done with stone and with gravel 
concrete, divided into two classes, one ing from 2in. 
to lin. in size, and the other from lin. down to }in. size. 
Part of the concrete was made under the standard specifica- 
tions, while part was designed specially for vibration, to 
produce the same strength with less sand and water in one 
case, and with more sand in the other case. In gravel 
concrete, the most workable mixture had 40 per cent. of 
the coarser and 60 per cent. of the finer aggregate, while 
in stone concrete the proportions were 35 and 65 per cent. 
The finishing machine was a self-propelled unit, equipped 
with a forward reciprocating screed, 18in. wide, and a rear 
reciprocating screed, 12in. wide. On the former were 
mounted three high-frequency electric vibrators, power 
being supplied by a petrol motor  poereg mounted on 
the machine, which weighed in all about 2 tons. The 
frequency of vibration ranged from 3950 to 4075 impulses 
per minute when the machine was pushing a good load of 
concrete ahead of it, or 4150 impulses when moving light. 
For placing concrete without vibration, five men were 
employed to handle it; with vibrated concrete, three 
men, or puddlers, were used at first, but it was found 
desirable to use five, since the concrete was drier and con- 
tained a larger proportion of coarse aggregate. After a 
little difficulty, it was found practicable to place copper- 
sealed expansion joints with very little trouble. Samples 
of the concrete for testing were vibrated by machine in 
the laboratory. The finished work met all expectations, 
being done with ordinary equipment, methods, and force, 
and at the usual speed. No mechanical difficulties with 
the machine were experienced, but side forms may have 
to be stronger to carry the heavier machine and resist 
the vibration. The concrete may cost less for the standard 
strength or may have greater strength at the cost of 
ordinary concrete. 


Largest Adjustable-blade Turbines. 


TuE largest hydraulic turbines yet built in the 
United States, and the most powerful turbines of the 
adjustable-blade type in the world, are two of 66,000 H.P. 
for the Bonneville hydro-electric station on the Columbia 
River. They are the first units of a plant designed for 
ten such turbines. As the flow ranges from 40,000 to 
1,200,000 cubic feet per second, with heads of 67ft. to 
23ft., it was necessary to adopt the Kaplan type of 
adjustable-blade runner, with blade angle and gate open- 
ings automatically adjusted according to the available 
head. In this way there is high efficiency over the wide 
range of heads normally occurring, and high capacity at 





low heads, since in flood periods, with the enormous 
quantity of water available, the plant output will be 
limited by the maximum capacity of the turbines at the 
correspondingly low head. Under flood conditions, the 
turbines must use large quantities of water in order to 
produce the maximum power output, without regard to 
efficiency, The runners, 23ft. 6in. in diameter, have 
five radial blades of cast steel, reinforced by a welded 
layer of stainless steel at the points of greatest wear 
and points where cavitation might be expected, Further- 
more, for one turbine the blades are machined to the true 
theoretical shape, while for the other they have the usual 
ground finish. The operating records will show whether 
this expensive finish is warranted by benefits in increased 
efficiency, reduction of cavitation, and smoother running. 
Within the hub or boss, which is 10ft. in diameter, is 
the blade-operating mechanism, the chamber containing 
3000 gallons of oil. To exclude water, the lubricating 
oil is under pressure slightly greater than that of tho tail 
water. Leakage is reduced by stuffing-boxes. Thrust 
bearings, 9}ft. in diameter, carry a load of 1030 tons. The 
electric generators are 48ft. in diameter, rated at J3,200 
volts, 48,000 kVA. Their normal speed is 75 revolutions, 
but they are designed for a runaway speed of 215 revolu- 
tions, and will be tested at that speed. 








IRON AND STEEL PRODUCTION IN FINLAND. 


A ¥Ew weeks ago the first electric furnace for the pro- 
duction of pig iron in Finland was brought into operation 
at Imatra by the O/Y Vuoksenniska, A.B., a private 
company, which has been producing various iron alloys 
from local and foreign ores at its smelting works near the 
Imatra Falls since 1912. The accessory Bessemer and 
electric steel works and rolling mill are to be completed 
by the end of the year. 

The electric furnace for the make of pig iron, which is 
stated to have been in continuous service since the 
beginning of May, has an average daily capacity of 100 tons 
of pig iron or more than 30,000 tons per annum. The 
consumption of power amounts to 12,000 KVA, and the 
furnace is claimed to be the largest of its kind in the 
world, Norway coming second with one of 9000 kVA and 
Italy third with a furnace of 7000 kVA. According to the 
Finnish Mercator, the raw materials are obtained from 
the Outokumpu copper mines, or rather from the Finnish 
cellulose mills and the State sulphuric acid works, which 
extract the sulphur dioxide from the Outckumpu ore and 
deliver the waste after calcination to the Imatra iron- 
works. From this waste, which amounts to about 70,000 
tons | annum, the new works extracts about 60 per cent., 
or 42,000 tons of pure iron, besides small ities of 
be aged and cobalt. ig ieee tigen is stated ~ be g the 

one existing in ich extracts cobalt from 
iol raw materials. About 5000 tons of sodium sulphate 
are obtained as a by-product in man ing the iron, 
and this material is being sold to the sulphate cellulose 
mills at Enso. The pig iron now being produced is 
claimed to have been to be of high quality, and 
to be comparable with Swedish charcoal iron. The power 
required by the works is obtained from the State hydro- 
electric works at Imatra. 

It is understood that the Finnish State Railway autho- 
rities have undertaken to obtain all their rail require- 
ments, amounting to 15,000 tons annum, from the 
Imatra ironworks for a period of five years. When the 
steel plants and rolling mill are finished, the production of 
the latter will consist of rails, joists, and other sections. 
Hopes are entertained that the whole of the output of 
pig iron will be worked up in Finland, although at first it 
is intended to export a certain tonnage. The production 
of the new furnace will treble the output of iron in Finland. 
The scheme has been carried out with the assistance of 
Swedish specialists, of whom several are employed at 
the works. 








New Sourn AmEricaN Arr SERvICE.—The Argentine 
Government has authorised a new air service, to be 
operated by Pan-American Airways, between Buenos 
Aires, Cordoba, Tucuman, and La Paz, in Bolivia. 


THE Otp CenTratians’ ANNUAL DinNER.—A distin- 
guished company of members and guests of the Old 
Centralians—the old students’ organisation of the City 
and Guilds (Engineering) College—assembled at the 
Connaught Rooms, Great Queen-street, London, W.C.2, 
on Friday, June 11th, the occasion of their annual dinner. 
Tt was a very pleasant and informal function. Mr. E. G. 
Walker presided, and the company included Sir John 
Thornycroft (President of the Institution of Mechanical 
Engineers), Mr. H. T. Young (President of the Institution 
of Electrical Engineers), Mr. S. B. Donkin (President- 
elect of the Institution of Civil Engineers), Mr. Asa Binns, 
Mr. J. F. Cunningham, Dr. C. H. Desch (Head of the 
Department of Metallurgy, National Physical Laboratory), 
Dr, C. H. Lander (Dean of the College), Sir Henry Tizard 
(Rector of the Imperial gee of Science and Technology), 
Mr. P. J. Neate, Dr. P. M. Evans (Hon. Treasurer of 
Clothworkers’ Company), and Mr. G. Stephenson (Secretary 
of the City and Guilds of London Institute). A message 
of greeting was received from the Buenos Aires Cen- 
tralians, and a message of greeting was sent from the 
gathering to Professor H. E. Armstrong, F.R.S., who has 
taken a great interest in the work of the Association for 
very many years, and to Professor Mather, who is rather 
seriously ill. Sir John Thornycroft propesed the toast 
of “ The C. and G. College,” and Dr. C. H. Lander in his 
response referred to a new course of chemical engineerin 
which has been instituted there. Mr. L. J. Cardew Woo 
then, amusingly, proposed “ The Guests,” and Mr. D, F. 
Orchard (Chairman of the City and Guilds Engineering 
Society) replied. The toast of “The Old Centralians,” 
coupled with the name of the President, Mr. Walker, was 
then given by Mr. Asa Binns. Mr. Walker in his reply 
spoke with satisfaction of the flourishing condition of the 
Association. It was, he said, not only becoming of greater 
and greater value to old students, but was helping the 
College authorities. 
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A Very Large Planing Machine. 


We have recently obtained particulars from Craven 
Brothers (Manchester), Ltd., of Reddish, of the very large 
planing machine illustrated. The capacity of the machine 
is 13ft. 6in. wide, 12ft. high, and 27ft. long, and, without 
its electrical equipment, it weighs 170 tons. The machine 
is electrically driven by means of 100 H.P. Lancashire 
patent planer equipment, with 15 H.P. auxiliary motors 
for the feed, traverse, cross planing, and vertical planing 
mechanisms. 

The bed is of a deep box section and 58ft. long—twice 
the length of the maximum stroke—so that the table 
receives full support throughout its travel. The sliding 
ways are of the flat type with forced feed lubrication. 
The table is a deep casting, suitably ribbed, which is 
driven by means of a spiral gear consisting of a hardened 
and ground steel spiral pinion, forged solid with its shaft, 
which gears with a cast iron rack bolted and keyed to the 
underside of the table. An oil well for the spiral pinion is 
east centrally in the bed and ball thrust bearings are 
fitted to take the end load. In order to return excess 
lubricant from the table rack the bed has a plated top, in 
which channels are formed, along which the lubricant can 
flow to the reservoir. The table is provided with longi- 
tudinal T slots in the upper surface and dog holes for 
chocking the work endwise. 

The pinion for the table drive is driven from the main 
motor through totally enclosed gearing and a speed change 
is provided in the outside driving gear-box, which enables 
a high range and a low range of cutting and return speeds 
to be obtained. With the high range in use the cutting 





box can be rendered inoperative if it is so desired. Self- 
winding spring-operated cable drums are fitted on the 
cross slide for taking up slack cable supplying current 
to the magnet coils. 

A vertical planing motion is fitted to the right-hand 
side tool-box. The feed screw is ‘driven by a 15 H.P. 
reversing motor by means of worm and spur gears and the 
reversal of the tool-box on the upright is controlled by 
a knocker rod which operates a master reversing switch. 
A clutch disconnects the drive from the vertical screw 
when the machine is in use for normai planing. 

The right-hand saddle on the cross slide is arranged for 
cross planing in a similar manner to the vertical planing 
motion. The cross planing motion is driven by a separate 
15 H.P. reversing motor mounted on the end of the cross 
slide and controlled from the main panel, the main motor 
being electrically disconnected when this motion is in use. 
Reversing the saddle is effected by a knocker rod, on the 
top of the cross slide, operating a master reversing switch. 
A connection is made from the main feed gear mechanism 
to the table drive for feeding the table when cross planing 
is being carried out. The speeds for vertical and cross 
planing on both cutting and return strokes are from 20ft. 
to 40ft. per minute. 

The feed gear for the machine is of the ‘‘ Craven” 
patent electric type, driven by a separate 15 H.P. 
motor which is also utilised for driving the quick traverse 
mechanism and for raising and lowering the cross slide. 
The amount of feed is variable between predetermined 
limits. The amount of feed required can be set on a dial, 
and this setting fixes the necessary number of revolutions 
of the feed motor. It is claimed that the feed cannot over- 
run and that the amount of feed is independent of the 
speed or amount of the table travel. All feeds are mech- 
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LARGE PLANING MACHINE IN MAKER’S WORKS 


and return table speeds are from 25ft. to 150ft. per minute, 
and with the low range in use from L5ft. to 90ft. per minute. 
The length of the stroke and the reversal of the table are 
controlled by means of knockers, which are adjustable in a 
groove machined in the side of the table. A safety switch, 
operated by the table knockers, is provided, which cuts 
off the main current if the table overruns its set stroke. 

The uprights are box castings keyed and bolted to the 
bed, carrying the cross slide and two side tool-boxes ; 
they are tied together by a stretcher beam across the top 
of the machine. Two tool-boxes are provided on the cross 
slide, each having an automatic feed motion for horizontal, 
vertical and angular cuts, and each is fitted with a swivel 
motion. They can be fed or quickly traversed inde- 
pendently or simultaneously in the same or opposite 
directions. Each tool-box is spring balanced and mounted 
on @ vertical slide with a traverse of 36in.; the right-hand 
tool-box is capable of being fed vertically when it is used 
for cross planing. The clapper boxes carrying the tool 
holders are hinged on pins, the arrangement ensuring, it is 
claimed, that the thrust from the cutting tool is taken 
directly to the tool-box and not transmitted to the hinge 
pin. A side cutting tool-box is mounted on éach upright 
fitted with swivel motion and automatic feed in the 
vertical direction. Horizontai and angular feeds may be 
applied to these tool-boxes by hand. Counterbalance 
weights for the side tool-boxes are suspended inside the 
castings which form the uprights. The cross slide is 
raised and lowered by means of vertical power-driven 
screws provided with ball thrust bearings. Switches of 
the self-resetting type are provided, which limit the travel 
of the cross slide upon the uprights and the travel of the 
tool-boxes. 

All the tool-boxes on the machine are fitted with 
“‘ Craven ”’ electro-magnetic tool lifts in order to raise the 
tools from the work on the return stroke of the table. 
The device is automatically operated at any position of 
the tool-box swivelling movement to coincide with the 
table reversals. The supply for energising the magnet 
coils is fed to each box by means of a plug and socket con- 
nection so that the tool lifting device on any particular 





anically reversible and the system of push button control 
enables all the motions to be controlled from a central 
position on either side of the machine. 

The machine is fitted with push button controls, arranged 
in two duplicate units, one on each side of the machine. 
The following controls are provided :—For the main motor, 
the vertical planing motor and the cross planing motor, 
“inch cut,” “inch return,” “start” and “stop”; for 
the feed and quick traverse motor, “‘ feed on,’’ “‘ feed off,” 
“* quick traverse forward,”’ and “‘ quick traverse reverse.” 
All the buttons are electrically imterlocked to prevent 
accident in the case of a wrong sequence of operations and 
change-over switches are arranged in the control panel, 
which disconnect the main motor and apply either the cross 
planing motor or the vertical planing motor. The same 
buttons operate both motors, according to which is in 
use. The feed mechanism is automatically controlled by 
the master reversing switch after the “feed on” button 
has been depressed. 

A forced feed lubrication system is fitted to the sliding 
ways in the bed and to the bearings of the main spiral 
pinion shaft and all the bearings of the driving gear. The 
spiral pinion and the outside driving gears run in an oil 
bath, as mentioned above. All other bearings on the 
machine are lubricated by means of “ one-shot ” pumps, 
except where it is impracticable to use this system, and 
in such cases oiling nipples are provided. 








Tue British MERCHANT FLEET.—At the annual meeting 
of the Glasgow branch of the Navy League, the Earl of 
Glasgow suggested that the Government should borrow 
from fifty to a hundred million pounds for the purpose of 
rebuilding the merchant fleet. He said that there were 
2000 fewer merchant ships to-day than in 1914, and since 
1929 the gross tonnage of British shipping of 2000 tons 
and upwards had declined by 2,600,000 tons. Since the 
financial crisis British shipping had declined twice as 
fast as the shipping of the rest of the world. 





Shoe Machinery.* 
By B. P. COOPER, M.1I.Mech.E.+ 
No. I. 


Historical.—Shoemaking, which includes boots, slippers, 
and sandals, is a very ancient craft, but it is rather less 
than a century since machinery for this purpose was first 
used, and even then only to a very limited extent. Bible 
records show not only that shoes were worn, but that they 
were decorative. In King Solomon’s Song we find the 
phrase “* How beautiful are thy feet with shoes, O prince’s 
daughter.” And again in Isaiah: “‘ Haughty daughters 
of Zion, walking and mincing as they go. The Lord will 
take away the bravery of their tinkling ornaments about 
the feet.” 

The earliest footwear was undoubtedly the sandal. It 
is probable that the first sandals were made of such vege- 
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Fic. 1—-Records of Early Shoemaking. 
Fic. 2—-Footwear Types, 2000-1500 B.c. 


table materials as palm leaves, rushes, and papyrus. 
Authentic records of early shoemaking come. to us from 
various sources, amongst which are a painting on the 
wall of Thebes, thought to have been executed 1500 B.c. 
(Fig. 1a), and the sandals discovered in the tomb of 
Tutankhamen at Luxor in 1920. The latter are very fine 
examples and were probably made for wear on ceremonial 
occasions—the soles made of papyrus and the straps and 
thong of decorated leather (Fig. 16). Fig. 2 illustrates 
footwear types from 2000 to 1500 B.c. Ancient Greece 
and Rome knew the art of making luxury shoes, some of 
which were decorated with valuable jewels and gold. 
Early British shoes probably consisted of a wooden sole 
and some form of leather strap of rawhide, as shown in 
Fig. 3. 

From the fourteenth century onwards a fairly authentic 
history of shoes is existent, due in the main to the records 
of the Cordwainers Guild. Ridiculous fashions came and 
went, some of the absurdities being the subject matter of 
punitive legislation. For example, it was enacted in 1463, 
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Fic. 3—Karly British Raw Cowhide Shoe. 
Fic. 4-—Spike-toed Pattens. 
Fic. 5-—The Chopine. 


in reference to shoes of the type shown in Fig. 4, that “if 
the ‘ beake ’ of a shoe were carried more than two inches 
beyond the toes, the violator should be cursed by the 
clergy and fined twenty shillings.” One-third of such 
fines went to the King, another third to the Cordwainers, 
and the last to the Chamber of London. 

Fashion in ladies’ footwear led to the chopine (Fig. 5). 
This was introduced during the reign of Queen Elizabeth 
and as a fashion probably came from Venice. Shake- 
speare says, through the medium of Hamlet, ‘“ Your 
ladyship is nearer to heaven than when I saw you last, by 
the altitude of a chopine.” 

The activities of the Cordwainers make a very interesting 
study for those particularly interested in shoe manufacture. 
A cordwainer was one who worked in cordwain. This is 
another name for Cordovan leather, which is a tanned and 
dressed goatskin originally manufactured in Cordova in 
Spain. 

In the year 1810 there arose the need for large quantities 
of boots for the troops en d in the Napoleonic Wars, 
and to meet this the elder Brunel invented the first riveting 


* The Institution of Mechanical Engineers, Leicester Summer 
Meeting, 15th June. 

+ Manager of the IVI Works, British United Shoe Machinery 
Co., Ltd., Leicester. 
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hines, which attached the w 
which were driven and clenched. Although crude, these 
machines were successful in meeting the abnormal need. 
The machine enabled the operator to produce four pairs 
of shoes per day. At the termination of the wars these 
machines fell into disuse and were ultimately destroyed in 
a fire in the building where they were stored. 

In 1841 Elias Howe invented a lockstitch sewing machine 
for sewing together the components of uppers. (This 
operation is known to the trade as “closing.”) In the 
year 1858 a very important invention was made by Lyman 
R. Blake, who owned a small closing factory in Abringdon, 
Mass., U.S.A. This Was.a machine for sewing the sole, 
called the Blake sewer. The shoe was lasted by hand, the 
last was then withdrawn from the shoe and the shoe put 
over the “horn” of the machine and sewn with a chain 
stitch. This practice still exists and shoes so sewn are 
still known as ‘‘ Blake sewn.” 

Thomas Crick, who may be regarded as the father of 
the present Leicester shoe industry, began experimenting 
with riveted bootmaking. Brunel had shown the way 
some twenty years before with his machine-made riveted 
boots for Wellington’s army ; and although his machine 
had disappeared, his idea was not lost. Various people 
had been toying with the idea of riveting, and Crick, whose 
occupation as a “ translator ”’ was to convert old shoes 
into new, tried screwing an iron plate on the bottom of his 
last and clinching his rivets against it. 

The inventions up to the year 1872 caused shoes made 
by riveting and by Blake sewing to be less comfortable 
than those made by the hand craftsman. It is to Charles 
Goodyear (1872), of U.S.A., that we owe the invention of 
machinery for shoes following the hand process, 
and these machines and shoes are still known by his name. 
At this time the factory, as opposed to the shop and home 
work system, started to grow. The capital required to 
equip a factory with such plant as was being rapidly 
developed was considerable. Simultaneously the English 
market was by American machine-made shoes, 
and for this reason became imperative in this 
country. To buy such machinery outright would have 
meant a outlay few could face, and the system of 
supplying rect se a t backed by service on a rental 
basis was ini 

Method of Construction in Modern Shoemaking.—The 
last, of course, is the common foundation for all shoes. 
Lasts ped poy: into all the sizes and widths now com- 
monly in the trade, but modifications in their shape 
lead to drastic alteration in style of footwear from time 
to time. The upper of a shoe may be considered as a unit 
common to all the various processes used for attachment, 
and enumerated below. 

The methods of construction known as Blake sewn, 
riveted, serewed and stitched, Goodyear welted, turn shoe, 





ppers to the soles by nails 























A.—Insole. 

bo Chainstitch seam, uniting outsole, upper, and insole. 
iy er tacks holding upper to insole. 

D. 

E.—Bottom filling. 


Fic. 6—Section of Blake Sewn Shoe. 


Littleway process, and Littleway lockstitch are amongst 
those most commonly employed. Figs. 6 and 7 illustrate 
in section the Blake (machine sewn) and Goodyear 
methods. 

Material.—The skins of many animals, including the 
cow, calf, sheep, pig, and goat, are prepared by the tanner 
for the use of the shi r and to a lesser degree many 
other skins are prepared for shoemaking, notably those of 
various reptiles, and to a limited extent the skin of the 
emu and ostrich. Large chemical works exist whose 
activities are primarily devoted to the preparation of the 
dyes and finishes required for the waxes and dressings used 
in the process. Mills specialise in the various types of 
thread and lining materials needed. Upwards of 100 tons 
of tacks and nails are consumed each week in shoe con- 
struction in this country. The eyelets anc buttons required 
give employment to a large number of people. Shoe 
buckles, bows, and other decorations are legion, and are 
made in many materials. Rubber is extensively employed 
in the various cements required, and is occasionally used 
in place of leather for the soles of shoes and more frequently 
for heels. 


Types OF MACHINES. 


Some 400 different machines are used in the shoemaking 
industry. The author therefore proposes to confine his 
subject to a description of the operation and construction 
of those machines which will be of the greatest interest to 
mechanical engineers. 

The largest machines used in the trade weigh over 
2 tons, and the smallest machines only a few pounds. 
Some of the machines are very complicated in construction, 
and one contains as many as 3000 parts. 


Asma? 


passed through an evening and grading 





Goodyear Process.~—No less than 150 machines are used 
to produce the Goodyear welted shoe, each being of a dis- 
tinetive type for a particular operation. The methods of 
giving instructions to the various its of a shoe 
factory for an order for a quantity of a particular shoe 
are elaborate but thorough. Details of uppers, sole 
leather, making, and so on are issued and accompany the 
components. 

Before a particular style of shoe can be put into pro- 
duction a set of models or patterns, representing the 
outline of the soles and each piece which forms the upper, 
must be designed. These are produced by hand in one 
particular size only, by the designer, and then from: the 
one set a full range of patterns, properly rosea A for all 
sizes of shoe, is made. A universal pattern grading machine 
is employed to produce, from the initial pattern, the 
complete range for all the other sizes. 

A machine known as a clicking press blanks out with 
the aid of dies the pieces of leather and lining which go to 














F.— Insole (note perfectly clear surface). 

.—Horizontal chainstitch seam, uniting welt, upper, and insole. 
-—Welt. 

.—Vertical Lockstitch seam securing outsole to welt. 
K.—Outeole. 

L.—Bottom filling. 


Fic. 7—Section of Goodyear Welted Shoe. 


operated upon is not obstructed by the beam. The clutch 
= mean of oainall aioe fa ron 
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The designs eee to the toe caps and other parts of the 
uppers by punching holes are performed by perforating 
machines, in which very small tubular dies are employed. 
One type has the design assembled as a series of punches, 
which give the required ornamentation at a single stroke, 


is fed forward, very much as in a sewing machine, 
uppers are now sewn together, but no special reference will 
be made to the type of machine used, as it is so well 
known and is not confined exclusively to shoe manu- 
fact 

Eyelets of the appropriate size, colour, and shape are 
assembled by machines, which deliver them from a 
hopper to a hole prepared by a punch, and clinch them. 
The upper is now laced through the eyelet holes by means 
of a machine which at each -cyele passes strong twine 
through the eyelets and; ties it automatically. This is 
done to prevent the upper opening when it is stretched on 
the last. 

The soles, ‘‘ insole” and “ outsole,” are first blanked 
by dies from the back of a hide by what is known as a 
revolution press. The layers of a heel, known as “ lifts,” 
are similarly blanked out and in another machine, known 
as a heel building machine, are secured together by nails or 
cement. The heels, whilst still unattached to the shoes, 
are placed under great, pressure in a heel compressing 
machine to impart the correct shape for seating on the 
shoe and, by compressing the leather, to give greater 
wearing properties. 

The soles meanwhile are made more exactly to the 
required shape by a planet rounding machine in which the 
leather sole is held between clamps and caused to rotate 
against a knife held on an arm mounted in such a way that 
it follows the outline of a pattern. The soles are now 
machine. 

Leather coming from the tanners in bends is not equal 
in substance all over, and so the soles vary in thickness. 
An individual sole may also be thicker in one portion than 
in another. The shoe manufacturer requires his soles to be 
parallel and of known thickness, but, because leather is 
costly and a thick sole is more valuable than a thin one, 
it is not economical to split down a number of soles 
indiscriminately to a givén substance; it is much better 
to make edch sole parallel by> splitting it down to its 





thinnest. portion and then to stamp the substance on the 
sole 


The Nichols evening and grading machine enables soles 
and other pieces to be dealt with in this manner. The 
machine consists of a pair of gauging rolls and, at the other 
end of the frame, a second pair of rolls which feed the 
work on to a splitting knife bolted to the frame ; a feed 
chain carries the. work from the gauging rolls to, the 
splitting rolls, the distance between these being a few 
inches greater than the. length of the largest sole. These 
two pairs of rolls and the feed chain are constantly driven 
at a uniform speed. 

Immediately in front of the splitting rolls is a stamping 
mechanism which carries a disc having a range of stamps 
on its circumference ; this mechanism is tripped by each 
sole as it passes through the machine. The disc is then 
driven down by a spring until the stamp on its lower edge 
strikes the sole, immediately after which the disc is lifted 
up again. by means of a cam. 

The sole is fed by the operator into the gauging rolls, 
which measure its thinnest portion as it passes between 
them; this measurement is then transferred to a rack 
above the slitting rolls; on this rack i is mounted a pair of 
stepped wedges, each step measuring */,¢in. These wedges 
work above a similar pair secured on ‘the bearings of the 
upper slitting roll. The rack is so actuated that it only 
moves to register decreasing movements transmitted from 
the gauging rolls. The movement of the rack is used to 
select the co nding stamp by rotating the disc, so 
that as the sole continues its passage through the machine 
it is split and stamped to the measured substance. A dial 
mounted in full view of the operator is rotated to indicate 


The wr feeds the work with his left hand and takes 
it with his right hand as it leaves the splitting rolls ; 
then, by reading the indicator, he is able to place it in one 
of a series of bins according to its substance. 

Part of the equipment of the hand shoemaker was a 
tub of water into which he placed his soles for “ 

The modern counterpart of this is a sole tempering machine 
which gives the desired temper in a fraction of the time of 
the former method, due to the fact that the machine 
gopiere water at a pressure of up to 1500 lb. per square 


The insole of a Goodyear welted shoe must receive a 
channel of special shape, which serves as a guide for the 
welt sewer, when the shoe reaches that stage, and as a 
means of the stitch to penetrate to a considerable 
depth into the substance of the leather. The channel 
consists of a slit along the edge of the insole about jin. 
towards its centre, and at an appropriate distance from 
this slit and further from the edge a small groove is made 
along the surface. This channel and its purpose are made 
clear in Fig. 8. The lip and channel are cut in one machine 
and the outside cut is then opened up in another machine 
known as the lip —— machine. 

between shaped metal moulds to 

for this operation exerts a press The machine employed 
this operation exerts a pressure of some 60 tons, and is 
arranged that whilst one sole is under pressure the 


ir is being placed in the mould. 
no The 


other one 


apr ro strong under the head in order 
that they — » readily withdrawn without fear of 
breaking the head from the shank after they have served 
the purpose of locating the insole while the shoe upper is 
being added. 


The shoe uppers, right and left-handed, are fitted to 
their appropriate last and attached at the back by means 
of one very thin tack known as an tack. These 
tacks, in common with other tacks and nails used in shoe 


prevent permanent 

the rounded head prevents that portion from scratching 
adjacent shoes as they progress to further operations. 
The finest lasting tack numbers some 36,000 to the pound. 
The heads are made -to a tolerance of +0-002in. in 
diameter and in head thickness. The overall length is 
maintained exact to within + 0-008in. 

Suitable stiffening pieces known as counter and toe 
boxes are inserted between the shoe lining and the upper 
leather at the heel and toe respectively. The counter 
is inserted before the upper is fixed to the last, and the 
toe box afterwards. The counter is usually made of fibre 
board and the toe box of fabric impregnated with celluloid. 

The upper is now “ pulled over ” by the aid of a pulling- 
over machine. This machine has five sets of pincers, so 

placed that one operates at the toe end of the upper and 
2a at each side near the toe. Around the outside of 
these pincers are a series of polished metal wipers and the 
tacking mechanisms. In the space between the pincers 
is the insole rest which serves to resist the pull of the 
pincers. 

In performing the operation of pulling over, the operator 
guides the upper. down into the pincer jaws until the 
insole reaches the insole rest. He then depresses a pedal 
which starts the machine and causes the upper to be 
gripped by the pincers, and as the machine continues 
in its cycle, the upper is pulled down to the last. The 
machine now comes to rest before performing the second 
part of the operation. The shoe is now in the same 
position in the machine that it would be when being worn 
and the operator can view it from above, and by hand 
manipulation of the pincers he is able to correct the 
disposition of the upper if necessary. Then, for the 
second time, he depresses a pedal; the pincers. move 
inwards towards each other, drawing the leather securely 
around the last, and at the same time a series of tacks are 
driven automatically on each side and one at the toe, which 
hold the upper securely in position. These tacks are 
not fully driven in and are afterwards removed. 

The shoe is now ready for lasting. The machines used 
for this work may be said to continue the work done by 
the pulling-over machine.. The heel seat and the toe are 
considered as particularly difficult portions of a shoe to 
last properly. There isa choice of machines for side 
lasting, one of which employs tacks, and the other staples, 
which thé machine forms and drives as it runs. These 
tacks: and. staples are inserted individually after the 
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machine has caused the pincers to close on the upper 
and to pull it to conform to the last with a predetermined 
tension. 

The heel seat lasting machine deals with the problem 
in a different manner. The last is placed on a peg held 
on a jack, and the shoe thus held is swung into a moulded 
band clamp. The machine pedal is then depressed and 
the followmg cycle of operations is performed :—The 
jack is locked; the band closes round the upper and 
exerts heavy pressure to bed the upper and stiffener 
to the last; a pair of hinged wiper plates moves forward 
over the back, and at the same time closes over the sides 
and thus folds the upper over the heel seat. The plates 
are now withdrawn and the operation of wiping is repeated 
when the shoe has been slightly elevated so as to cause 
a heavier pressure which flattens out the pleats caused 
by folding the material about the circular end of the 
last. While the wiper plates are still closed and holding 
the material in position, twenty-two tacks are driven 
simultaneously through holes in the plates. These tacks 
pass through the upper, stiffener, and insole, and clinch 
on a metal plate fixed to the last. Finally, the parts 
return to the open position of the machine, and the 
machine stops. All this takes place in 14 seconds. 

Unlike the lasting tacks used in other parts of a Good- 
year shoe, those at the heel seat are retained in the finished 
shoe. The tacks of a Blake sewn shoe are also retained 
and the clinched ends inside the shoe are covered by a 
sock extending the full length of the sole, whereas in a 





a.—Insole tacked to last. 
c.—Welt sewn in position. 


e.—Channel cut and opened up preparatory to sewing. 


Goodyear shoe it is only necessary to insert a sock at the 
heel. The lasting tacks are removed at the time of sewing 
the welt, an operation which is described below. 

A surplus of upper leather which is allowed for correct 
lasting is now trimmed off by a machine in which a small 
knife cuts away the excess and simultaneously a small 
hammer operating in conjunction with the knife beats 
the leather smooth at the sides of the shoe. The shoe now 
passes to the pounding-up machine, which hammers 
the leather, particularly at the counter, so that the shoe 
conforms exactly to the shape of the last. 

The next operation is to sew in the welt, and this is 
done in the Goodyear welt-sewing machine. The welt is a 
strip of leather supplied to the operator in a continuous 
ribbon. It is sewn along the edge of the shoe, beginning 
where the heel is placed and ending at the same spot 
on the opposite side (Fig. 8). The welt is sewn from the 
inside lip of the insole, so that the needle and thread pass 
through this lip, the shoe upper, and the welt, and thus 
securely unite all three. The needle is curved to a radius 
of approximately lin. 

The stitch, it should be noted, does not pass to the 
inside of the shoe, but only through a portion of the 
insole. The shoe is presented to the machine with the 
upper facing downwards and the operator guides the shoe 
by contact with a small foot against the inside lip, but 
the machine does the actual feeding, thereby automatically 
regulating the pitch and tension of the stitch. As the 
thread is fed it passes through molten wax and is 
impregnated with a wet-weather-resisting substance. 

This part of shoemaking was formerly a very tedious 
and difficult operation and one requiring a high degree 
of skill, patience, and endurance. The thread used 
the hand operator consisted of a length doubled on 
to a doubled pig’s bristle, and waxed. The pig’s bristle 
was used in order that as small an awl hole as possible 
might be employed so that the waxed thread, following, 
would completely fill this hole. The machine employs a 








fine needle for the same reason, which is supported by a 
guide which conforms to the radius of the needle. 

The surplus portions of the upper, insole lip, and sires 
are now cut away by the inseam trimming 
@ point just proud of the welt stitching. A welt oth 
and slashing machine now comes into operation, in 
which a little hammer is vibrated very rapidly and a 
small knife slashes the welt with small diagonal cuts at 
the edge of the welt at the toe portion. The objects of 
this operation are (1) to make the welt lie in a plane 
parallel to the bottom of the insole, and (2) by means 
of the slashing at the toe to relieve the tension at the 
outer edge of the welt due to the curve and thus allow 
the welt at this part to lie correctly. 

The bottom filling is now placed in the cavity on the 
top of the insole bounded by the inner wall of the inseam 
(Fig. 8). This filling is inserted in a plastic condition and 
will later adhere to the soles as its volatile component 
evaporates. The outsole is coated with a rubber cement, 
which, when tacky, is applied with its flesh side to the 
shoe and then placed in the sole laying machine where 
suitably shaped rubber moulds, which conform to the 
sole of the shoe, press the outsole to the shoe bottom and 
welt. In this position the shoe is allowed to remain 
long enough for the cement to set and cause proper 
adhesion. 

The next operation is that of trimming the outsole 
and welt to the outline of the shoe and simultaneously 
cutting a channel near the edge and on the top of the 





nailed after the shoe is removed from the last. In the 
case of nails driven from the outside it is the custom to 
leave a short length co Hem above the heel so as to 
retain the top lift, which is now placed in position and 
pressed down by a mechanism provided in the heel attach- 
ing machine. The top lift is now made secure to the heel 
by what is known as slugging, or, alternatively, it is 
attached by Cutlan nails. The former operation consists 
of driving short lengths of brass or steel wire, which the 
slugging machine cuts off from a coil and drives. 

The final finishing operations are carried out on a 
group of machines known as finishing machines. The 
heel, except in the case of a wooden heel, is trimmed to 
correct shape and size on the heel trimming machine. 
For this purpose a two-bladed cutter, whose shape is 
that desired for the particular heel, runs at 6000 r.p.m. 
The cut, in addition to the heel, includes the sole at the 
heel seat. The top piece is used as a guide laterally, and 
in the forward direction the upper serves the same purpose. 
The front or breast of the heel, which extends across the 
sole, is trimmed by a knife which operates vertically. 
Stops provided in the machine ensure that the breast 
shall be completely trimmed to the sole and that the knife 
shall not cut into the sole. The edge or fore part of the 
sole is now trimmed to the desired shape by formed 
cutters running at 10,000 r.p.m. The trimmed surface 
is then sandpapered on a machine which employs felt 
rolls covered with moulded sandpaper. 


The edge of the sole is now inked and set. ‘‘ Setting ”’ 


ee el 


b.—Upper attached to last. 
d.—Surplus portions trimmed and bottom filling inserted. 


Fic. 8—Producti Welted Shoe. 





of a Goody 


outsole. 


The machine performing this operation is the 
Goodyear universal rounding and channelling 


machine. 


At this operation that portion of the sole at the heel seat | edge 


has no attention. The heel seat is now nailed or pegged 
securely to the insole, and after this the surplus leather 
on the edge is trimmed off. 

The channel cut earlier on the outsole is now opened 
up preparatory to the sewing of the outsole to the welt. 
The latter operation is performed in a rapid lockstitch 
machine. The latest model of this machine is capable 
of sewing 1000 stitches per minute, and the pitch of the 
stitch may be varied from twenty to four per inch, aecord- 
ing to the style of shoe, light or heavy. A quick hand 
craftsman used to sew a shoe in forty-five minutes, whereas 
the time for the machine is ten seconds. 

Two waxed threads are employed to make the lock- 
stitch, as distinct from a chain stitch, which is formed by 
looping a single thread. One thread is carried on a bobbin 
in a shuttle above the work, and the other is drawn from 
a ball through a wax pot below. In this machine the 
feed is automatic, and the needle and awl are curved to 
allow of sewing close to the upper. The stitching now lies 
in the channel of the outsole on the one side, and on the 
welt surface on the other. The channel is now cemented 
and closed and passed to the levelling machine. A choice 
of machines is available for the operation of levelling. 
One of these employs a vibrating roll under heavy pressure, 
and the other a rocking dead pressure: In both cases 
the shoe is jacked by resting at the heel end on a pin which 
enters a hole in the last, and on a pad at the toe end. This 
operation gives shape and character to the sole after the 
disturbance it has had, particularly in the stitching 
operation. 

The shoe now receives its correct size of heel, which 
at this stage is without its top piece or top lift. The heel 
is attached, whilst the shoe is still on the last, by a machine 
which uses special nails driven from the outside towards 
the plate on the last. Ladies’ wooden heels have to be 





{.—Completed shoe. 


is the operation of rubbing the edge of the sole with a 
heated iron pressed d against it, thus moulding the 
to the shape of the iron and closing the pores of the 
leather to resist water. The automatic edge setting 
machine is a very good example of the application of 
hydraulics to machinery, The shoe is held in a jack 
which causes the sole edge to traverse across the face of 
the setting iron. The machine, with the exception of the 
oscillating movement of the head which carries the iron, is 
entirely under hydraulic control. 

Many other operations are performed in connection 
with the finishing of a shoe, but these are rather for 
appearance than utility. It should be understood that 
the author has traced in a sketchy manner only one of 
many systems of shoemaking, but as this particular one, 
the Goodyear, follows approximately the best method 
of making shoes by hand, it is chosen as typically good 
practice and because many of the operations described 
are common to other systems. 

(To be continued.) 








Pic Iron DESULPHURISATION.—-A process for the centri- 
fugal desulphurisation of pig iron, which has been developed 
by the German Buderus Works, is described in a note in 
the Iron and Coal Trades Review. The process uses a 
revolving dish provided with special arrangements promot- 
ing the more rapid separation of the lighter components. 
In previous centrifugal separators the molten iron at the 
rim has almost the same velocity as the pan wall, the 
velocity decreasing towards the centre, but being slower 
than the theoretical speed, owing to the lag in the motion 
of the iron. In the new arrangement radial ribs are 
provided to accelerate the motion of the iron and curtail 
centrifuging. Braking is also regulated further to promote 


separation. 

















JUNE 18, 1937 


THE ENGINEER 


713 








Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Our Iron and Steel Exports. 


British iron and steel exports in May, as shown 
in the Board of Trade returns, declined by 11,149 tons 
to 228,312 tons, valued at £4,095,752, from 239,461 tons, 
valued at £4,129,173, in April. The exports of pig iron 
in May showed a decline from 16,002 tons in April to 
13,613 tons. Of the May total, France took 2340 tons, 
Germany being next with 1912 tons, and Belgium third 
with 1221 tons. The quantities sent to British countries 
amounted to 1003 tons. The total included 7540 tons of 
forge and foundry pig iron, 5971 tons of acid, and 102 
tons of basic. The exports of ferro-alloys rose from 1662 
tons in April to 2156 tons in May. The May exports of 
ingots, blooms, billets, and slabs reached 1312 tons, a 
decline from 1886 tons in the previous month. Sheet 
bars, tin-plate bars, wire rods, and bright steel bars were 
exported to the extent of 2518 tons last month, against 
4748 tons in April. There was also a sharp decline in the 
export of general descriptions of steel, which in May 
amounted to 10,045 tons, compared with 14,488 tons in 
April. The largest buyer in May was British India, which 
took 1565 tons, South Africa coming next with 1400 tons 
and New Zealand third with 799 tons. The largest foreign 
buyer was Denmark with 386 tons, China being second 
with 317 tons. The exports of angles, shapes, and sections 
reached 7012 tons, compared with 6004 tons in April ; 
whilst the exports of girders, beams, joists, and pillars 
increased from 3240 tons in April to 4037 tons in May. 
There was also a rise in the exports of plates and sheets, 
fin. thick and over, which jumped to 17,744 tons last 
month compared with 16,392 tons in April. The 
May tonnage, 1471 tons, went to India, whilst amongst 
foreign countries, Holland took 4012 tons and Denmark 
3114 tons. Plates and sheets under }in. thick were 
exported in May to the extent of 14,531 tons, a decline 
from 17,149 tons in the previous month. The Argentine 
took the largest quantity with 7646 tons, Australia being 
next with 1619 tons and Canada third with 1253 tons. 
The exports of galvanised sheets dropped from 23,548 
tons in April to 21,073 tons in May, and those of tin-plates 
from 42,941 tons in April to 34,631 tons in May. A sharp 
increase occurred in the exports of railway material from 
10,576 tons in April to 18,293 tons last month, of which 
12,836 tons were new rails and 3522 tons sleepers, fish- 
plates, and sole-plates. South Africa took the largest 
quantity of British steel in May, with 22,915 tons; India 
received 21,435 tons and Canada 15,807 tons. 

Rise in Imports. 

The British imports of steel rose in May to 
98,054 tons, valued at £1,001,005, compared with 88,469 
tons, valued at £947,517. Pig iron imports increased 
from 21,186 tons in April to 24,493 tons in May, the largest 
quantity for the latter month coming from British India, 
which sent 11,029 tons. The total imports from foreign 
countries were 13,464 tons. Ferro-alloys were imported 
in May to the extent of 6624 tons, against 7093 tons in 
the previous month. The imports of blooms, billets, and 
slabs dropped from 26,429 tons in April to 23,435 tons 
in May, the decline being principally in the imports from 
British countries, which fell from 8302 tons in April 
to 4100 tons last month. The largest quantities in May 
came from France with 10,174 tons, Belgium being 
second with 3618 tons, and Germany next with 1590 tons. 
There was an increase in the imports of sheet bars in May 
to 4907 tons from 1884 tons, and in wire rods to 5555 tons, 
compared with 3724 tons in the previous month. The 
tonnage of angles, shapes and sections imported dropped 
from 2052 tons in April to 1510 tons last month; and 
the quantities of girders, beams, joists, and pillars fell 
to 3569 tons compared with 3684 tons in April. Of the 
latter tonnage, France sent 888 tons and Belgium 619 tons. 
There was an increase of hoop and strip from 2373 tons 
to 3616 tons, whilst the imports of railway material 
showed little change, being 266 tons for May and 211 tons 
for April. In May the largest tonnage of steel came from 
Belgium with a total of 21,997 tons. 


The Pig Iron Market. 


If judged by the number of transactions which 
have taken place during the past week, the pig iron 
market must be considered dull, but in this it only reflects 
the difficulty of placing new business. Consumers would 
willingly contract for heavy tonnages for far forward 
deliveries, but the makers are by no means anxious to 
add to their already congested order books. The foundries 
are feeling the stringency more acutely than for some time, 
and this is accentuated by the fact that they have to 
compete with the steel makers for the various classes of 
foundry scrap which normally they use in considerable 
quantities. Many contracts were concluded in the earlier 
part of the year on terms that the price should be that 
ruling at the date of delivery, and would be subject to 
the increase of 20s. which becomes effective after June 
30th. Asa result, makers of pig iron have been inundated 
with specifications which they hope to obtain before the 
price is raised. Business in Cleveland iron has been 
on a very limited scale for home delivery, and practically 
impossible to a for export, although if the iron 
were available considerable business could be done with 
overseas customers. The makers in this district are 
endeavouring to increase their production, and it is 
expected that two new furnaces will be put into operation 
at the Seaton Carew Ironworks, West Hartlepool. The 
additional output, however, will be absorbed by associated 
concerns. The shortage of Cleveland irons has resulted in 
local consumers bringing in large tonnages of Midland 
brands. The position remains as tight in the Midlands 
as in other districts, and consumers are rationed on 
the basis of their 1936 purchases; but in certain cases 
they have been informed that their deliveries will have 
to be reduced below that figure. Some Continental and 
American pig iron has been offered to founders in the 





Midlands, but the prices asked have been too high to be 
attractive to the majority of buyers. In Scotland the 
foundries are not able to obtain their full requirements 
and are exerting considerable pressure to obtain deliveries. 
Business in hematite has been rather quiet, but this was 
only to be expected following the recent active buying. 
The producers have such well-filled order books that they 
are not anxious to accept further business until the 
tonnage of orders on their books has been reduced. 


Iron and Steel Production. 


The monthly statement of the British Iron and 
Steel Federation shows that 122 furnaces were in blast 
at the end of May compared with 121 at the end of April, 
two furnaces having been blown in and one furnace havi 
ceased operations during the month. Of the furnaces 
put into operation one was at the Workington branch 
of the United Steel Companies, Ltd., and one at the Irlam 
works of the Lancashire Steel Corporation, Ltd. The 
furnace which was blown out also belonged to the latter 
company. The production of pig iron last month totalled 
696,300 tons, compared with 680,700 tons in April, and 
661,000 tons in May, 1936. The May production included 
134,400 tons of hematite, 403,500 tons of basic, 122,200 
tons of foundry, and 17,400 tons of forge pig iron. The 
blast-furnace output in May was the highest for ten years, 
the previous highest figure since the war being 720,100 
tons in May, 1927. The increase in basic pig iron produc- 
tion reflected the lighting of four additional furnaces in 
April. The production of steel ingots and castings in 
May amounted to 1,047,300 tons, compared with 1,080,400 
tons in April, and 963,000 tons in May, 1936. Advantage 
was taken of the public holidays in May to close down 
roughly one-third of the open-hearth and Bessemer 
furnaces for repairs lasting one day or more. The following 
table gives the average monthly output of pig iron and 
steel over a period of years and the production for the 
past five months :— 


Pig iron, Steel, 

. tons. tons. 
1913—Monthly average... ... ... 855,000 638,600 
1920 o» ge! chet bve> Fen GORA 755,600 

1929 ” »» -- «++ 632,400 3, 
1934 pe see «+ «+ 497,400 737,500 
1935 Fa rey 821,600 
1936 “ 7 (revised) 643,500 982,100 
1937—January sey en” ano Gree 998,900 
February eee aoe CORBIS 995,900 
March ... ..- 680,300 1,109,500 
April .-- 680,700 ... 1,080,400 
May . 696,300 ... 1,047,300 
The Midlands and South Wales. 


Many of the steel works supplying the Midland 
consuming trades are reported to have already sold the 
whole of their output to the end of the year, and in some 
cases beyond, and the remainder appear to be fully engaged 
to well into the fourth quarter. A certain amount of 
business, however, has been negotiated lately for delivery 
October-December, but consumers appear to take a 
pessimistic view of their chances of obtaining the material 
on time unless some unforeseen alteration occurs in the 
situation. The Midland re-rollers are probably the worst 
sufferers from the steel shortage. There is an insistent 
demand for their products, and their order books are 
congested, but they cannot do more than work short 
time owing to the impossibility of obtaining the necessary 
quantities of semi-finished steel. In fact, for some time 

| cases have occurred in which re-rollers have been 
unable to operate more than three days per week. Repre- 
sentations to the British Iron and Steel Federation have 
done little to relieve the situation, although it is under- 
stood that an attempt is being made to ensure an equit- 
able distribution of the available supplies. The natural 
consequence of such a state of affairs in the re-rolling branch 
of the industry is to accentuate the shortage of small 
bars, sections, and strip. In the case of the heavier 
descriptions the position has not improved, and there is 
a tendency for the steel makers entering into contracts 
for fourth-quarter delivery to stipulate that undelivered 
balances at the end of the year shall be subject to any 
advance in prices. From this it may be gathered that the 
industry itself does not anticipate any relief from the 
existing stringent conditions this year. The sheet makers 
are unable to take advantage of the big home and export 
demand which exists, on account of the shortage of 
sheet bars. Practically all the works are operating for 
irregular periods, and consumers are seriously incon- 
venienced by the hand-to-mouth nature of the deliveries 
which reach them. Exporters also complain of the diffi- 
culty of conducting export business under present con- 
ditions. Colliery managements are by no means satisfied 
with the position that prevails with regard to colliery 
steel. The works supplying this material are doing their 
best to meet the mines’ requirements, but are unable to 
avoid delays in the execution of orders. An increase in 
price was expected last month, but the announcement has 
been delayed and suppliers are only quoting on “ price 
at date of despatch” terms. Similar conditions rule in 
South Wales as in other districts in the country. Users of 
joists and sections have the greatest difficulty in arranging 
for supplies. The tin-plate industry is working at about 
70 per cent. of capacity and could easily exceed this rate 
were more steel available. 


Current Business. 


The London Passenger Transport Board has 
ordered 1600 traction motors for tube motor coaches, 
which will be used on extensions of the Board’s tube rail- 
way system. The orders have been placed with Crompton 
Parkinson, Ltd., Aldwych, London, and the General 
Electric Company, Ltd., Kingsway, London. It is 
announced that the Powell Dufiryn Associated Collieries, 
Ltd., are to re-open Nantgarw Colliery, which has been 
idle for a number of years. The Federated Malay States 
Railways has placed an order for eleven locomotives with 


Unless otherwise specified home trade quotations are delivered f.o.t. 
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Export quotations are 


the North British Locomotive Company, Ltd., Glasgow. 
The British Tanker Company, Ltd., has placed an order 
with Sir James Laing and Sons, Ltd., Sunderland, for a 
12,000-ton tanker. William Doxford and Sons, Ltd., 
Sunderland, will supply the propelling machinery, Finland 
has placed a contract for 57,000 tons of coal, principally 
from Durham and Yorkshire. The Steel Company of 
Scotland, Ltd., is to install two new furnaces at its Hall- 
side Works at Newton Cambuslang. The Glasgow Steel 
Roofing Company, Ltd., has secured the contract for the 
steel work of the 300ft. observation tower to be erected in 
the Empire Exhibition grounds at Glasgow. Rays 
Cement Company, Ltd., Saffron Walden, which has been 
in the hands of a receiver for some months, now forms part 
of the General Refractories group and operations will 
be recommenced shortly. The Department of Overseas 
Trade announces that the following are open for tender :— 
Christchurch Tramway Board: supply and delivery, in a 
completely knocked down state, of two, alternatively six, 
Diesel engine driven omnibus chassis designed to carry 
bodies 30ft. long and 8ft. wide over the bumpers (Christ- 
church, New Zealand, July 17th); South Africa, Butter- 
worth Municipality electricity scheme; oil engine alter- 
nators, fuel reception and storage plant, switchboard, and 
travelling crane (Butterworth, July 14th); French 
Morocco: 8-ton electric crane for Agadir (Chef du Service 
des Travaux Publics, Marrakesh, July Ist). 


Copper and Tin. 


It is difficult to find any change in the conditions 
ruling in the electrolytic copper market from those which 
have prevailed for the past month, but in one or two 
directions trading does not seem so lethargic. It is now 
assumed that the American 4c. duty on copper will be 
continued after the end of June, when it is due to expire, 
but the market is inclined to doubt the wisdom of this 
step. The demand in America has been well maintained, 
in spite of the disturbed labour situation, and if consump- 
tion increases the Americans might find it n to 
import metal as the present rate of production would 
searcely be sufficient to meet uirements. In Europe 
buying has been listless, and although the majority of 
consumers are believed to be working on a narrow margin 
of stocks, they have displayed no great interest in the 
market. Russia has again bought on a good scale, prin- 
cipally for July delivery, and British consumers have 
shown more interest. On the London standard. copper 
market the backwardation has declined to a few shillings, 
principally owing to the arrival of considerable quan- 
tities of Rhodesian copper. Some Katanga copper has 
also arrived. It is expected that further tonnages of 
African copper will reach this country during the next 
few weeks, and will replace to some extent the heavy 
withdrawals of electrolytic from warehouse.... The 
only event of importance which has occurred in the tin 
market has been the meeting of the International Tin 
Committee, at which it was decided to make no alteration 
in the production quotas for the third quarter of the year. 
The market had expected this decision, which had little 
effect upon the market. Business in tin has been on the 
light side, although consumption has been well main- 
tained. The stocks in this country continue to increase, 
but the market is inclined to believe that much of this 
metal is held against contracts. Although supplies have 
appeared less restricted of late, practically all the tin- 

roducing countries are in arrears against their quota. 
At the end of April the total arrears reached 18,000 tons, 
and it is probable that this quantity has been added to. 
American buying has been interrupted by the strike at 
the steel works, but, nevertheless, a few purchases have 
been reported. 


Lead and Spelter. 


Conditions in the lead market have improved 
to the extent that the downward trend of prices seems 
less persistent and confidence, which received a bad shock 
from the gold scare, appears to be returning. The demand 
from consumers has declined recently, but considering that 
at this season industrial requirements usually fall off the 
quantities ing into consumption must be regarded 
as satisfactory. For this reason there is an inclination to 
regard the quieter trading conditions that have developed 
as of a temporary character. Whilst there is stili a 
scarcity of near-by lead, the backwardation has run off, 
and the prompt and forward prices are level. This 
followed the declaration on the market of a considerable 
tonnage of Mexican lead, most of which was taken up by 
consumers, although a portion was placed in warehouse. 
No fresh supplies of Mexican lead are e ted to reach 
this country until the end of the month. For the time 
being the market seems to have relinquished the idea that 
lead prices will again reach the levels attained earlier in 
the year, and at the present price the metal is regarded as 
being fully valued. American statistics give the world’s 
production of lead in April as 151,597 tons, com: d with 
148,659 tonsin March. The output for the first four months 
of the year are given as 586,385 tons. These figures do 
not include the Spanish production.... Spelter price 
movements have been erratic. Buying by consumers 
has been steady rather than active, but on the whole a 
good tonnage has been taken up. There has been a fair 
amount of liquidation, and speculative interest in this 
market appears to be gradually reviving. There have 

n some arrivals of Continental spelter, which were 
easily absorbed. Most users appear to have substantial 
stocks, but there is a persistent demand for supplementary 
parcels, and these frequently have to be supplied from 
warehouse. American statistics give the world production 
of spelter in April as 156,989 tons, compared with 159,822 
tons in March. For the first four months of the year the 
production was 585,314 tons. These figures do not include 
the production of Italy and Spain. The stocks in the 
United States on May 31st were 13,774 tons, the American 
production being 55,001 tons. 
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Current Prices for Metals.and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £8. d. 


Hematite Mixed Nos.* es Te ee 
- No.1 a, Se 
Cleveland— (D/d Teesside Area) 
NO. opin. ssrB dt O54 
No. 3 G.M.B. SFO Wy 
No. 4 Foundry 8 BR OO il 
Basic (Less 5/— rebate)... 5 0 0... 
MiIpLANDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry Bi GSiui® suf: 
i Forge S28 Oan 
Basic (Less 5/— rebate) ... 5 0 0... 
Northampton— 
Teme re. 3... ....6 o.6.. 
Forge 418 6 
Derbyshire— 
No. 3 Foundry 5 6 0 
Forge 5 1 0 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0 
No. 1 Foundry, ditto ... 5 15 6 
No. 3 Foundry, ditto ... 513 0... 
Basic, d/d (Less 5/-rebate) 5 7 6... ... 
N.W. Coast— 6 3 0Od/d Glasgow 
Hematite Mixed Nos.* 6 8 6 ,, Sheffield 
6 


le 14 
* Less 5/— rebate. 


MANUFACTURED IRON. 


Home 
Lancs. AND YORKS.— £ s. d. 
Ce oe ce OE One 
ON Eng Veit | a, mit a 
MiIpLANDs— 
Crown Bars ... ER 13> .6 i: 
Marked Bars (Staffs) . 13 0 0... 
No. 3 Quality... ... ...10 5 0. 
No. 4 Quality... ... ...10 15 0.. 
ScorLanp— 
Crow Bare? ca 05 666) 1B) 3% i. 
Boab sec. ie NO NEES OT: 
N.E. Coast— 
Crowe TAGES. «os-, -ops:..cas. Wk AT, © an. 
Best Bars Ras re ie Sy ae 
Double Best Bars bss RB: BR, Bens 
NorTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... - 2°90 0 .., 
STEEL. 
Home. 
LONDON AND THE SouTH— 8 ‘se. d. 
Anite? Koa Le ey TA! GO. 
Mis ees kl ek oe ee ee 
MEE acs) sds ees oes ME eS 
CN sc ane oes “EE ee. 
Rounds, 3in.and up ... 12 3 0.. 
a under 3in.* ... 12 0 6.. 
Flats, under 5in.*... ... 12 0 6.. 
Plates, jin. (basis) ... 11 13 0.. 
a SEEING «re oe ee 
= See \ ae Pe ee 
- Beis inepe ctepicoee AB, B i Brss 
Un. #im. to fin. incl. ... 11 15 6... 
Boiler Plates, jin. oR Bir @ 2s 
Nortz#-East Coast— £ as. d. 
Arges 8606: 998 spews see dO Bs 
Deedhsse soo cst h.. winery ob GRO - Sixes 
Selite 4.6 Poids Ad 1 vB its 
Channels... ... i ee og. 
Rounds, 3in. ane mo <-.08e Os @ 3: 
a under 3in.* ... 11 18 0O.. 
Plates, jin. (basis) ... 11 8 0.. 
és fgin. . eve) BEBO Or 
. SP i ET Seay Sage : 
ft fin. . ae a a. 
Un. fin. to rig leak ME. Feige ine 
Boiler Plates, jin. vp AAAS 0 ... 
Mrptanps, AND LEEDS AND Districtr— 

. & dé 
ye rr errs | es eae 
ere a ee) ee oe 
Santee 9) isi nieri pet week Mi Ss. 
Channels.. eg feipedbon @... 
Rounds, tin. nae up 3.5 120 6... 

de under 3in.* ... 11 18 O.. 
Flats, 5in. and under*... 11 18 0 .. 
Plates, jin. shee) see: BADD <0 

sign tan onprse: oli ss 

4 Bin 52550 8. TAZ Or Bis; 

¢, «stoginyo 12 6°6.. 
Un. in. to fin: inicl. 1115 6... 
Boiler Plates, jin. ooo Law Os 


os 
Oo tw 


ow 


» Birmingham 


7) 


Export. 


£6. 


11 17 


ll 0 
11 10 
12 0 


d. 


Soooosc Scoeaasca 


Soooocoeo Coa aac an & 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Guascow anp Disrrror— £ os. d. £ os. d. 
Mand’. ? THERE, EEO ~e 2: 10 12 6 
SOS es ee ea 11 12 6 
GRUNER ro sad ch, cea! week BE Oa 10 12 6 
Se ores | iar pe BAe 10 17 6 
Rounds, 3in.andup ... ll 0 6.. 11 12 6 
na under 3in. ooo, Ab 48 |,0* lit 0 0 
Flats, 5in. and under ... 11 18 0* ll 0 0 
Plates, jin. (basis) ll 8 O. 11 0 0 
by ypbind Ae TRE Liyogbaesgore: 11 5 0 
ORS bi ny ppiggiog! 1110 0 
EEOC? | SUD EECUES “Og AL 11 15 0 
Un. fin. to fin. incl. ... J1 15 6.. 12 10 0 
Boiler Plates, jin. pry ey eee 12 2 6 
South Wares ArgEa— £ os. d. £ 8s. d. 
Atetes OO! She to SES BP Orgy) 10 12 6 
es. oss: : > ae CL a ll 12 6 
US ons cag ea eae GRE CS 10 12 6 
Channels... ... ones hb Be i 10 17 6 
Rounds, ain. ind up 42 8: &.., 11 12 6 
Pa under 3in.* ... 11 18 0.. ll 0 0 
Flats, 5in. and under*... 11 18 0 .. ll 0 0 
Plates, jin. (basis) ... 1110 6 .. 41.8.2 
be ADS ages: orn, vote (Oe ek: 1k 5 0 
de Bs deer ee ee Oe Dress 11 10 9 
oe) ines Pore} Met ibe: geet 1115 0 
a. fin. to jin. inel. 1115 6.. 12 2 6 
IRELAND—F.0.Q. BELFAstT. Rest or IRELAND. 
£ 8s. d. £ a. da. 
fe eee rere ey ie er ll 8 0 
GBs one CE Sak Ee Oe Gs 12 8 0 
SER Ss | Ses Fee 1115 6 
Channels.. wd ace BATE Sh pe 11 13 0 
Rounds, in; wade wp... 12 6 ¢.. 12 8 0 
nm under 3in.* ... 10 16 0O.. 10 16 0 
Plates, jin. (basis) ... 11 13 0.. 11 15 6 
on Tea cc: tities = 2 ISS... 12 0 6 
o Pitas ips (45. ss BH es. 12 & 6 
et hime . 1210 0.. 1210 6 
Un. #in. to fin. iid. ieee a 12 5& 6 
*Rounds and Flats tested quality; Untested 9/- less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. 2 id. od. £ s. d. 
11-G. to 12-G., d/d oe 18 OOH ROT 16+6 
13-G., d/d wee we 
14-G. to 20-G., d/d cs IE, ees! 5 cen ae ee oe 
21-G. to 24-G., d/d Pe! Se ogee oS i ee 
25-G. to 27-G., d/d 1610 O. ..fo.b. 15 15 0 


South Africa, 24-G. Basis ‘£15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s. ; Irish Free State, £16 10s. f.0.q. 
The above home trade eiest prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s. d. Export. Basis— £ s. d 
4-tonlotsandup... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 19 17. 6 27-G. to 29-G.... 19 15 0 
Under 2tons  ... 21 2 6 30-G. and lighter 20 15 0 
Export: India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 

plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 24s. 0d. to 26s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 


Billets. 100 ton lots. £s. d. 
Soft (up to 0-25% C.), untested 717 6 
os <0 ee Bo Fong 
Basic (0- 33% to 0-419 SO csc us sy ates, SO 
» Medium (0-42% to G700S ©)... ncn W te. © 
» Hard (0-61% to 0-85% C.) “ -. 9132 6 
sos fesse BERG SO RRAGA. Senn. chains whiad 
és yo (over BOG Ca): see waar! oon!) 1048) 
Rails, Heavy, 500-ton lots, f.o.t. ... ... ... 10 2 6 
Go Eg GG SM it EF TLS. PAG, . SOT a 1B HG 
FERRO ALLOYS. 
Tungsten Metal Powder 5/3 per Ib. 
Ferro Tungsten 5/0 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £22 10 0 7/- 
o of 6 p.c. to 8 p.c. £21 10 0 7/- 
a - 8 p.c. to 10 p.c. £21 10:0 7/- 
w ‘a Specially Refined ... 
re a Max. 2 p.c. carbon £33 0 0 11/- 
o = » 1 p.c. carbon £35 15 0 I1/- 
pe Pe » 0-50p.c. carbon £36 10 0 12/- 


94d. per Ib. 

2/5 per Ib. 

£1615 Ohome 

£12 0 Oscale 5/-p.u. 


” ” » carbon-free ... 
Metallic Chromium... 
Ferro Manganese (odes), 76p p.c. 


» Silicon, 45 p.c. to 50 p.c. 


o ons IRD. £17 0 Oscale 6/-p.u. 
» Vanadium 12/8 per Ib. 
»  Molybdenum.. 4/9 per lb. 

Titanium feeabouibiee):- 9d. per lb. 


£180 to £185 
8/6 to 8/7 per Ib. 


Nickel (per ton) 
Cobalt ste 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 
(Official Prices, June 16th.) 





CoprER— 

ath tii. erase) $0 £53 10 Oto £53 15 0 
Three months ... £53 5 Oto £53 7 6 
Electrolytic £60 0 Oto £62 
Best Selected one d/d Bir- 

mingham ‘ “J £61 15 0 
Sheets, Hot Rolled £91 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) ... Idd. 14d. 

»  Brazed (basis) 14d. 14d, 

Brass— 

Ingots, 70/30, d/d Birmingham £47 10 O 
Home. Export, 
Tubes, Solid Drawn, 2/1 Alloy 12}d. 12}d. 
»  Brazed 14}d. 14}d. 

Tin— 

ee eee tas . £247 15 Oto £248 0 O 
Three months ... . £247 O Oto £247 5 O 

Leap: £21 18 9 to £21 17 6 

SPELTER :. £20 5 0 to £20 7 6 

Aluminium iia (eitiah) £100 to £105 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b.G yuth)-Navig U d 20/6 to 21/- 
Hamilton Ell 21/6 to 22/- 
Splints 24/- to 25/- 

AYRSHIRE— 

(f.0.b. Ports)}—Steam =... se cee cee tes 22/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland )— 
Prime Steam . i 22/6 to 23/- 
Unscreened Mévlontion ” 20/- to 21/- 

LorHians— 

(f.0.b. Leith)—Hartley Prime 22/6 
Secondary Steam ... 22/- 
ENGLAND. 

Sourn YorksHire, Hoti— 

B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 19/6 to 20/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 22/- to 24/- 
» Second... 22/- 
» Best Small... 18/6 
Unscreened Ke 21/-— to 22/- 

DurHaM— 

Best Gas... . 22/6 to 23/- 
Foundry Coke 38/- to 44/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch ... 27/6 to 29/- os 
South Yorkshire ... --- 22/6 to 24/6 oo 
Seconds ... 20/6 to 21/6 as 
Carpir¥r— SOUTH WALES. 

Steam Coals : 

Best Admiralty se 26/- to 27/6 
Best Seconds icles ed anit Rsaecl cdeminiy | BOP SO O86 
Best Dry Lasgo sisi) 06211)... eondsy 25/- 
Ordinaries .. AP eb eons? i ee a SR 
Bunker Smalls 19/6 to 20/- 
Cargo Smalls ... 20/- to 21/- 
Dry Nuts 27/6 
Foundry Coke 40/- to 60/- 
Furnace Coke 37/6 to 42/6 
Patent Fuel ... 25/- 

SwansEa— 
Anthracite Coals : 
Best Large ... «-.  «. 38/- to 41/- 
Machine-made Cobbles... 41/- to 51/- 
Nuts gat 40/— to 50/- 
Beans 27/6 to 35/- 
Peas ie 21/— to 26/6 
Rubbly Culm... 15/- to 16/9 
Steam Coals : 


Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Governmené tax of 1d. per gallon. 


Ex Gocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil Me OPIPED, FO Bie 43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Short Week in Shipping. 


WHEN the union delegates called off the seamen’s 
strike after obtaining from Monsieur Blum an acceptance 
of their claims, there was little doubt that the forty 
hours’ week would be introduced into the shipping industry. 
It was an essential part of the Socialist programme, and 
the agitation for its immediate application became too 
strong and threatening to be resisted. What was given 
to dockers and other hands at the ports had to be con- 
ceded to workers on board ship, The Government had 
delayed applying the forty hours’ week to merchant 
shipping for the reason that it was already sinking under 
a load that could only be relieved by the State, and any 
precipitate action in adding to the load would put a heavy 
onus on the State itself. The Government acted under 
pressure in issuing a decree last week declaring that seamen 
shall work eight hours a day for five days a week, when 
at sea, and that for coastal services and while in harbour 
their hours shall be the same as for dockers and other 
hands, whose forty hours are spread over six days. 
Although shipowners knew that they could not escape the 
general fate, they, nevertheless, hoped that the inter- 
national character of their industry and the impossibility 
of competing for foreign freights unless helped by heavier 
subsidies than they are receiving, would restrain the 
Government from going too far. There is now no possible 
salvation for shipowners except through the Govern- 
ment. What will happen may be foreshadowed from the 
course of events during the past few years, when the State 
began to take a more active part in merchant shipping. 
The State was responsible for the ‘‘ Normandie ”’ and also 
for the ‘* Atlantique,’’ which is to be replaced by the 
smaller ship nearing completion and named the “ Pasteur.” 
Two liners were built by the State and handed over to 
two companies for the trans-Mediterranean service. Then, 
in December last, five 9000-ton cargo ships for the Colonial 
trade were ordered from as many yards. Owners them- 
selves cannot order ships at the prices they are now asked 
to pay for them. Their tonnage is for the most part 
obsolete and assistance offered them to bring the fleet 
up to date is quite inadequate, particularly in view of the 
precarious conditions under which the industry is carried 
on. The new burden imposed on shipping by the forty 
hours’ week would therefore appear to necessitate a 
further extension of this State participation in the indus- 
try. It is quite in accordance with the Socialist policy, 
and while there will probably be no nationalisation of 
the industry, the State may, nevertheless, have control 
over merchant shipping which cannot be carried on 
unless companies have some guarantee against loss. 
Everything points to their running ships owned by the 
State. In view of the seamen’s interpretation of the new 
social laws, and the helplessness of shipowners under the 
increasing load imposed upon them, this State control of 
shipping offers the only plausible explanation of the un- 
compromising character of the forty hours’ week implied 
by the decree. 


Collective Contracts. 

The prolongation of collective contracts for six 
months with the object of calling a truce to labour con- 
flicts during the period of the Paris Exhibition has not 
yet taken effect, largely because of the attitude of the 
C.G.T., which dictates terms that employers cannot 
accept. It will not relinquish its efforts to bring all labour 
unions within its pale, and the old conflict with the asso- 
ciation of electrical engineers has broken out afresh in 
consequence of a renewal of the contract with the elec- 
tricians’ union on terms satisfactory to both of them. 
There are rather more than 4000 electricians in the Paris 
district, and only 900 of them are said to belong to a 
C.G.T. union, which has the whole syndicalist organisa- 
tion behind it in a protest against the renewal of a collec- 
tive contract independently of the C.G.T. The contract 
apparently confirms existing wages, whereas the affiliated 
unions intend to get a further advance. This signing of 
a contract outside the C.G.T. is regarded by that con- 
federation as creating a dangerous precedent. It is 
endeavouring to bring within its fold all the labour 
unions, and a strike is again threatened at the Exhibition 
works if electricians belonging to non-affiliated unions are 
not removed. The significance of this contract renewal 
lies in the stand being taken by non-affiliated unions, 
which represent a strong minority of workers who are 
opposed to any destruction of liberty and authority, 
Some of the unions have a religious designation in order 
to differentiate them from the extremist unions. The idea 
of the C.G.T. absorbing the whole working community, 
is out of the question. 


Production. 

Monsieur Blum is carrying through his short week 
programme despite accumulating evidence of its failure 
and danger to the national economy. A short time ago 
Monsieur Spinasse, Minister of National Economy, warned 
workers that the forty hours’ week would fail if they did 
not produce as much as they previously turned out in 
forty-eight hours, and recently Monsieur Daladier, the 
War Minister, pointed to the seriousness of a diminished 
production from the point of view of national defence. 
Of still more significance are the figures of production given 
in the annual report of the Comité des Forges de France. 
This report is an indictment of the labour reforms as 
carried out by the Government, whereby wages were 
increased during the year by more than 70 per cent., and, 
notwithstanding a growing activity at mills and forges 
in the first half of 1936, the iron and steel production for 
the year only exceeded that of 1935 by 7 per cent. Another 
suggestive figure is the coal production in April last, 
which amounted to 3,991,159 tons, as compared with 
4,134,124 tons in April, 1936, while the number of men 
employed increased by nearly 15,000. A serious matter is 
the decline of individual efficiency, which may be attri- 
buted partly to the lowering of the general standard of a 
class of workers by the additional employment of less 


suitable men who are paid the same wages... In the Senate. 


there was a bitter complaint that work had come to be 
regarded as an evil, and that the nation was being trained 
to the least possible effort. 





The Institution of Gas Engineers. 





FavouRED by warm summer weather, the members 
and guests of the Institution of Gas Engineers 
assembled on Tuesday morning, June Ist, in the spacious 
hall of the Royal Geographical Society, South Kensington, 
for the seventy-fourth annual general meeting. The 
President, Mr. Stephen Lacey, M. Inst. C.E., controller of 
gas sales of the Gas Light and Coke Company, was in the 
chair, and the attendance was well over 1600. Mr. Lacey 
very cordially welcomed the representatives of overseas 
gas associations, members present from abroad, and 
members of the Mother Country. The usual preliminary 
business was then proceeded with. 

The secretary, Mr. J. R. W. Alexander, read a number 
of greetings from overseas gas associations and from 
kindred associations from abroad, and the minutes of the 
previous annual meeting were confirmed. Moved by the 
President, it was unanimously resolved that the seventy- 
fourth annual report of the Council and accounts for the 
year ended December 31st, 1936, which had been printed 
and circulated to members, be taken as read and adopted. 
The scrutineers’ report of the ballots was announced, 
indicating that Mr. Harold C. Smith, M. Inst. C.E., engi- 
neer to the Tottenham Gas Company, had been elected 
President for the year 1937-38, and that the new Vice- 
President was Mr. George Dixon, M. Inst. C.E., engineer 
of the gas department of the Nottingham Corporation. 
The Vice-President remaining in office is Mr. Robert 
Robertson, M. Inst. C.E., engineer to the Bristol Gas 
Company. 

The presentation of medals then followed, the success- 
ful members being :—Institution Gold Medal: H. 
Hollings, M.Sc., for paper ‘“* The Formation of Nitrogenous 
Gum during the Storage and Distribution of Gas.” H. E. 
Jones London Medal, 1936: James Jamieson (Edin- 
burgh) and Dr. J. G. King, F.I.C. (London), for joint 
paper, ‘‘ Products Obtained by the Carbonisation of 
Scottish Cannel in Continuous Vertical Retorts.” Institu- 
tion Silver Medal : C. A. Deas (Hertford), for paper, ‘‘ The 
Dilution of Horizontal Coal Gas,’ read at the general 
meeting of the Southern Association of Gas Engineers 
and Managers. Institution Bronze Medal: C. Fuller 
pe ta Mon.), for paper, “The Manufacture and 
Treatment of Gas Coke with Particular Regard to its Sales 
and Use for Open Grate Purposes,’ read at a general 
meeting of the Wales and Monmouthshire Junior Gas 
Association. 

Mr. Lacey then delivered his Presidential Address. It 
proved of exceptional interest, reviewing as it did the 
present position of the gas industry, and directions in 
which further progress was likely to be made. Reference 
was made to the outstanding event of the year, viz., the 
opening by the then President of the Board of Trade, the 
Rt. Hon. Walter Runciman, of Gas Industry House in 
Grosvenor-place. This handsome building not only pro- 
vides greatly improved accommodation for the comple- 
mentary gas associations thus brought together under one 
roof, but stands also as striking evidence of the British 
gas industry’s solidarity and unity of purpose. Subjects 
dealt with in the address were :—Pioneers of the Eighteen- 
sixties ; Present Function and Membership of the Institu- 
tion; the Market for Smokeless Fuels; the Institution’s 
Research Work ; the Seventh Autumn Research Meeting ; 
Rising Standards of Gas Purity and Uniformity ; Indus- 
trial Gas Centres; Watson House, the Industrial Tech- 
nique Research Department of the Gas Light and Coke 
Company; Grouping of Gas Undertakings; National 
Defence Problems ; the Science Museum, South Kensing- 
ton; and reference to the impending resignation of Mr. 
Alexander as secretary of the Institution, an office which 
he has filled with considerable ability and success during 
the last seven years. 

After a paper on “ The Consolidation of Gas,” by 
Mr. C. F. Broadhead, chief engineer to the Metropolitan 
Gas Company, Melbourne, Australia, and discussion upon 
it, in which Dr. E. W. Smith, of the Woodall-Duckham 
Vertical Retort Company, was the principal speaker, a 
panoramic photograph of the members and visitors was 
taken on a site near the Albert Memorial. A party of 
over 200 afterwards attended the luncheon given by the 
President at the Savoy Hotel. One of the guests, amongst 
whom were a number of distinguished engineers and 
workers in scientific pursuits, was the governor of the Gas 
Light and Coke Company, Sir David Milne-Watson, Bart., 
whose portrait in oils is to be painted by subscriptions of 
his many admirers in the gas industry and is to be hung 
in a place of honour in Gas Industry House. 

On resuming in the afternoon a paper on “ The Estima- 
tion of Nitric Oxide in Gas,’ by Mr. H. Hollings, M.Sc., 
chief gas chemist to the Gas Light and Coke Company, 
was taken as read. This was followed by a communica- 
tion on ‘‘ Changing Influences in Gas Manufacture,’”’ by 
Mr. E. G. Stewart, the assistant chief engineer to that 
company, which was discussed. 

In the evening upwards of 1000 members and visitors 
enjoyed the Institution’s reception and dance at Gros- 
venor House, Park-lane, being received by Mr. and Mrs, 
Stephen Lacey, with whom was Colonel W. Moncrieff Carr, 
immediate Past-President, who had been prevented by 
serious illness from presiding at last year’s annual meet- 
ing. The dance continued till the early hours of the 
morning. 

Migtemmnne f morning’s proceedings began with a paper 

* Distribvation of Gas in Suburban and Rural Areas,” 


ee Mr. H. J. Escreet, distributing engineer to the Gas 
Light and Coe Company. An animated discussion 
followed. 


The annual meeting of the contributors to the Institu- 
tion’s Benevolent Fund was then held, the hon. secretary, 
Mr. Alexander, presenting the Committee of Manage- 
ment’s report for 1936, which showed that the sum of 
£773 7s. 6d. was expended in relieving twenty-seven 
cases. Contributions received in 1936 totalled £715 3s. 
The number contributing was 943, the membership of 
the Institution being 1649. The adoption of the report 
was proposed by Sir. Frederick West (Manchester). Mr. 
Walter T. Dunn, who had been hon. secretary to the Fund 
for a period of thirty-two years, in the discussion on the 
report suggested means whereby the income might be 
permanently augmented. He proposed that each new 
member be invited to pay a guinea on his election to the 


Institution, each newly elected rhember of Council two 
guineas, each Vice-President three guineas, and each new 
President five or ten guineas as he might feel disposed. 
Mr. Dunn hoped the Committee would consider the 
suggestion, as also the desirability of enlarging the Com- 
mittee with the object of arousing interest in the Fund in 
every area of the kingdom. 

On the meeting of the Institution being resumed, a 
paper on ‘“ Technical Aspects of the Holding Company 
Movement ” was read by Mr. G. M. Gill, M.I. Mech. E., 





director of the Severn Valley Gas Corporation, Ltd., and ~ 


Gas Consolidated, Ltd. After an interesting discussion 
there was an adjournment, and in the afternoon numerously 
attended visits were paid to the National Maritime 
Museum, Greenwich, recently opened by H.M. King 
George VI; to the Gasworks, Gas Manufacture Research 
Laboratories ; ; the Gas Distribution and Utilisation 
Research Laboratories ; and stove and meter works of the 
Gas Light and Coke Company at Fulham. Others visited 
the Science Museum, Exhibition-road, South Kensington, 
where a new section entirely devoted to the gas industry 
is about to be organised. The exhibits will be provided 
through the instrumentality of the British Gas Federa- 
tion. Subscriptions with this object in view are soon to 
be invited. It will be the first instance of any British 
industry undertaking such a project. 

Thursday, June 3rd, was opened at 10 a.m. with a paper 
by Mr. C. A. Masterman, M.I. Mech. E., chief technical 
officer, Watson House, of the Gas Light and Coke Com- 
pany, on “‘ The Future of Gas Apparatus Design.” At 
the conclusion of its discussion, Mr. R. N. Le Fevre, officer 
in charge of training at Watson House, gave a paper on 
““Consumer Service,” which also elicited an excellent 
discussion. 

The closing proceedings of the meeting consisted of 
announcements that the 1937 Autumn Research Meeting 
would take place in London on November 2nd and 3rd, 
and that the Institution’s seventy-fifth annual meeting, 
also to be held in the Metropolis, would be from May 31st 
to June 3rd, 1938, under the presidency of Mr. Harold C. 
Smith. An omnibus vote of thanks to all concerned in the 
great success of the meeting was then submitted by Mr. 
John Terrace, M. Inst. C.E., hon. secretary, who in the 
course of his remarks devoted himself principally to the 
splendid seven years’ work of the secretary, Mr. Alex- 
ander, and to the courtesy of the Council of the Royal 
Geographical Society in placing at the disposal of the 
Institution their beautiful and most convenient premises. 
Mr. Walter T. Dunn, ex-secretary, warmly supported the 
vote, particularly the references to his successor. He 
alluded also to the hopes entertained for the new secretary, 
Dr. W. T. K. Braunholtz, who had for some time served 
the office so well as technical assistant secretary. 

After the presentation of the sealed Presidential Certi- 
ficate to Mr. Lacey for his devoted and arduous services 
in the interests of the Institution, amidst much applause, 
the members dispersed. 

So many members had expressed a desire to make a 
visit to Fulham that a repeat visit was organised. 
Altogether over 700 attended. The Gas, Light and Coke 
Company, with its customary liberality, received them 
with marked courtesy throughout. The governor of the 
company, Sir David Milne-Watson, welcomed them on 
each afternoon. 

The ladies attending had provided for them a_ visit 
to the National Maritime Museum, a visit to the Gardens 
of the Zoological Society of London, Regent’s Park, and a 
visit to the Science Museum ; and on Friday, by invitation 
of the chairman and directors of the Folkestone Gas and 
Coke Company, an excursion was made to Folkestone. 
After luncheon by their invitation, the afternoon was 
occupied by visits to the Royal Air Force station and 
Cinque Ports Flying Club at Lympne Aerodrome for a 
special flying display by the Royal Air Force and passenger 
flights by the Cinque Ports Flying Club ; and to the gardens 
of Port Lympne, the residence of the Rt. Hon. Sir Philip 
Sassoon. The evening was spent at Lympne Castle, and 
members were then taken on to Sandling Junction, where 
the special train for Victoria was boarded, supper being 
taken on the train. 








British Patent Specifications. 





When an 4 ted from abroad the name and 
address of the domauanieator are printed in italics. 

When an abridgment is not illustrated the Specification i. 
without drawings. 

Copies of Specifications — be obtained at the Patent Office, 
Sale Branch, 25, Chancery-lane, W.C.2, 





le. each. 
The date ir$-t given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 


pada en Specification. 


TURBINE MACHINERY. 


464,714. December 19th, 1936.—Mrrcury Vapour TURBINES, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

This invention is concerned with mercury vapour turbines, 
which deliver a very large volume of exhaust, pS BA dake 
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need intimate connection with the condenser. In this case the 
turbine is put inside the condenser. The turbine is marked A 
and the driven machine B. The exhaust of the turbine opens 





directly into the condenser space, which is cooled by the water 
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tubes C, The inlet is shown at D. The cond is 
on loosely jointed columns E, so that it can move with changes 
of temperature.—A pril 23rd, 1937. 





ELECTRICAL APPLIANCES. 


465,482. November 7th, 1935.—Very HIGH-FREQUENCY 
ELEcrrRicaL OscILLaTION GENERATORS, Marconi’s Wireless 
Telegraph Company, Ltd., Electra House, Victoria Embank- 
ment, London, W.C.2. 

This apparatus is for generating oscillations having frequencies 
of 300,000 kiloeycles or more, and to obtain fr es. high 
power, The figure shows an ultra short-wave oscillation gene- 
rator incorporating a magnetron having within an envelope A 
a slotted cylindrical plate electrode B, a cathode C extending 
along the longitudinal axis of the plate B, and heated from a 
battery or other source D, and an anode E, the envelope being 
surrounded by a field coil (not shown) suitably positioned to 
prod an int agnetic field in a direction substantially 
parallel with the axis of the filament. Since the method by 
which oscillations are produced in magnet is well known, it 
is thought unn to describe it herein. The cylindrical 
plate B has a slot F and the anode E which faces this slot is 
maintained at a very high positive potential by a source G, 
so that during operation of the magnetron and while oscillations 
are being produced, those elect which app h slot F 
and come under the strong influence of the electrostatic field 
from the anode E will be drawn toward the anode E. In this 
manner groups or puffs of electrons are emitted through the 
slot and accelerated toward the anode E, which groups of elec- 
trons titute a fluctuating current having a frequency 
equal to the frequency of oscillations being produced by the 
magnetron oscillator. Since the magnetic field causes the 
electrons to take a curved path, anode E is made of sufficient 
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ateral extension to ensure that electrons do not miss it altogether. 
Although it is preferred to use a slot in the plate B, it will be 
quite evident that any suitable aperture having appreciable 
size will function as well. As an iilustestion of the amount of 
power capable of being obtained —_— oscillator, as illustrated, 
consider the case where the plate B is maintained by source G 
ata itive potential of 2000 volts, and anode E at approxi- 
mately 100,000 volts relative to the cathode. If the magnetron 
oscillator produces frequencies of the order of 1,000,000 kilo- 
cycles, and the total plate current is approximately 0-5 ampere 
and the amount of emission penmadtbed” to escape through the 
slot F in plate B is 0-1 ampere, there will be an effective alter- 
nating current flow to the anode E of 0-035 ampere. The 


adhere to the dust particles. 
According to the inv . thod of purifying gases con- 
sists in that castor oil is employed as the agent having a surface 
tension lower than water. The use of castor oil is found to be 
particularly effective in purifying the air of mines, since it not 
only causes the dust particles to settle comparatively rapidly, 
but it is found also to a certain extent to absorb the abnoxious 
fumes of the explosive charges. The castor oil is employed in 
@ proportion considerably less than that of the water, and it 
has been found that as low a proportion by volume as | of 
castor oil to 120 of water is effective. It is thought that the 
particles of water and castor oil remain separate in the fog, 
and that the castor oil particles are the first to cling to the dust 
particles, and the oil-coated particles then readily attract the 
water and rapid settling ensues. The excess of water particles 
is thought to absorb the obnoxious fumes formed by the 
explosion.—_May 7th, 1937. 


the water particles 
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FURNACES. 


464,784 and 464,785. October 24th, 1935.—CHARGING AND 
DiscHarGine Rotary Furnaces, G. Zotos, 30, Dernburg- 
strasse, Berlin-Charlottenburg, Germany. 

These two specifications are ‘allied in that they concern the 
charging and the discharging of rotary electrical furnaces. 
Figs. 1 and 2 illustrate the charging gear, which is very similar 
to that used for other furnaces, but, as will be seen from the 
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cross section, is specially arran, excentrically, so that when 
the charge enters it meets the downcoming flow of the already 
melted. charge. In this way, it is said, it mingles with the 
charge without creating dust. The second apparatus hardly 
needs any description. It is shown in Figs. 3 and 4, and con- 
sists of a scoop A, which is adjusted to scrape out the charge 
as the furnace rotates.—April 26th, 1937. 


MISCELLANEOUS. 


464,807. October 28th, 1935.—THE MANUFACTURE OF 
Meratiic Tupine, W. H. Apthorpe, W. J. Stallan, and 
Cambridge Instrument Company, Ltd., Chesterton-road, 
Cambridge. 

The inventors say that it is difficult to produce thick- 
walled capillary tube, especially when it is required in con- 
siderable lengths. They quently build it up of two sections 
of half-round wire with a fine groove drawn in the flat side of 
the secti Two such wires are between rolls and are 








effective output voltage will be 35,000 volts. If it is 
that the anode E is 100 per cent. efficient, then the output is 
0-035 x 35,000= 1225 watts. It will be understood, of course, 
that the ‘ific values herein mentioned are only given by way 
of example. They may be taken, however, as fairly typical 
practical values. The anode circuit may, if desired, be tuned 
by a condenser H, one of whose plates is connected to a movable 
slider J upon a tion extending from the anode E to the 
souree of potential G. Any suitable utilisation circuit, such as 
an antenna K, may be coupled to the anode circuit through a 
transmission line, shown as coupled to the anode circuit by 
means of a straight wire lead L. If desired, tuning elements, 
such as trombone slides M M may be inserted in the transmis- 
sion line circuit for tuning the line to the desired frequency. 
A telegraph key is shown at N to illustrate that the oscillations 
produced may be keyed and/or, if desired, modulated in any 
suitable way.—May 7th, 1937. 





TRANSMISSION OF POWER. 


464,794. October 25th, 1935.—Armourine ELEcTRIC CaBLEs, 
A. W. Williams, Redhill, Arnold, Notts. 

The inventor aims at providing a steel armouring for electric 
cables, which has good flexibility and does not gape open at 
the joints. It is made of two strips A and B, which are wound 
round the cable with a short-pitch helix. The strips are of a 
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cross section, which provides a smooth exterior. A rope C may 
be wound between the turns of the inner strip and a groove 
provided at D into which the rubber of the insulation squeezes 
and anchors the strip. Alternative sections of strip are illus- 
trated.—April 26th, 1937. 


MINING MACHINERY. 


465,488. November 8th, 1935.—THE PuriFIcaTION oF AIR 
anD Gases, C. Wetherill, ‘‘ Hardheads,’’ Egremont, 
Cumberland, and Holman Brothers, Ltd., Camborne, 
Cornwall. 

This invention relates to the purification of air and gases, 
such as the air in mines, which may become contaminated 
with dust particles and obnoxious fumes, resulting from the 
firing of explosive charges. The method is of the kind in which 
there is introduced into the impure gas a fog comprising water 
and an agent having a lower surface tension than water, both 
of which materials are in an atomised condition. The extent 
of atomisation is such that the particles of water and of the 
agent by themselves could remain suspended in pure gases for 
a considerable period. The effect of this fog on a dust-laden 
atmosphere is to cause the dust particles to settle compara- 
tively rapidly. It is thought that the dust particles form a 
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electrically welded together to form a tube. In the drawing 
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the two wires are shown being fed into the machine at A A to 
= downwards between the two grooved welding rolls B B. 

e rolls are driven by appropriate ing from the shaft C, 
and are supplied with electric current by the discs D D, which 
dip into mercury baths connected with an electric circuit. 
The rolls are also water-cooled through their shafts, as shown. 
It is suggested that more than two wires may be used in build- 
ing up the tube, that it may be encased in a ready-drawn tube, 
and that it may be drawn or rolled to reduce its diameter.— 
April 26th, 1937. 


465,500. November 16th, 1935.—A Srapize, FIRE-RESISTING 
Composition, J. H. Yo , No. 370, Jefferson-drive, Mt. 
Lebanon, Pittsburgh, Al egheny: Pennsylvania, United 
States of America, and H. H. Robertson Company, Grant 
Building, Third-avenue, Fourth-avenue, and Grant-street, 
Pittsburgh. 

This invention relates to a stable, fire-resisting, normall. 
solid composition. —— or pitch, which is normally solid, 
but which may be rendered relatively fluid by heat, has incor- 
porated with it a chlorinated polyphenyl, preferably chlorinated 
diphenyl, to produce a fire-resisting ition which is stable 
for substantially long periods of time, which is capable of being 
rendered at a relatively low temperature of such finidity as 
to enable it to saturate fibrous materials without danger of 
losses due to the use of relatively high temperatures, which is 
odourless at ordinary temperatures and therefore not objecti 
able to the operatives, and which does not lose its homogeneous 
character on long standing or upon besting- The composition 
is free from chlorinated rubber, polyvinyl chloride, and like 
chlorinated he parher kim 3 high molecular hydro-carbons. 
The chlorinated polyphenyl is present in sufficient proportion 
to render the composition fire-resisting, and is present in major 
amount, #.e., it comprises at least 50 per cent. of the eomposition. 
Other hydro-carbonaceous material may be present-—for 











nucleus for the condensation of the fog and the p o' 
an agent having a surface tension lower than the water enables 





ple, a wax, resin, or the like. A composition suitable 
for use as a saturant or ting for asbestos or other fibrous 








materials may be produced by mixing 60 per cent. of 
chlorinated diphenyl with 10 cent. of montan wax, 
and 30 per cent. of blown alt. For other purposes, 
a mixture of 60 cent. of chlorinated diphenyl with 
40 per cent. of Mexican flux (Mexican asphalt), stearin 
— or like asphalts or pitches may be used. If a durable 

re-resisting product is desired which is hard at ordinary 
prs wg and is to have a wax-like appearance, such a 
product may be produced by admixing 60 per cent. of chlorinated 
diphenyl with 40 per cent. of a mixture of montan wax and an 
asphalt or pitch —for example, the material known under the 
registered trade mark ‘‘ Gilsonite.""—May 7th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Saturpay, June 127TH. 


Inst. or Etrcrraican Enornerrs: Sovtrn MIDLAND 
SrupEents’ Sgcrion.—Annual Summer Meeting. Visit to 
Droitwich Broadcasting Station at Wychbold. 3 p.m. 





Monpay To Fripay, June l4ru to 181TH. 

Inst. or MercHanicat EnaIngers.—Summer Meeting in 
Leicester. 

Tuurspay, JUNE 177TH. 

Royat Trecuyicat Cottece Former Stupents’ Assoc.— 
Royal Technical College, Glasgow. Annual General meeting. 
2.15 p.m. 

Fripay, JuNE 18TH. 

Inst. or Santrary EnoingErs.—118, Victoria-street, 8.W.1. 
General meeting. 6 p.m. 

Frmay to Monpay, June 18rx To 2Isr. 

Inst. or ELEctTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Week-end visit to Holland. 

Sarurpay, JuNnE 197TH. 

Inst. or MecHanicaL ENGINEERS : NortTH-EasTeERN BRANCH, 
—Visit to H.M.S. “ Sheffield’ at Vickers-Armstrongs, Ltd., 
Naval Yard, Walker-on-Tyne. 

Inst. or Santrary ENGINEERS.—Visit to West Middlesex 
main drainage works, Mogden, Isleworth. 

Norte or Encianp Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Neville Hall, Newcastle-upon-Tyne. General 
meeting. ‘ Air Raid Precautions at Collieries,” F. P. Mills. 
2.30 p.m. 

Tuxspay, Jung 22np, To SaturDaY, JUNE 26TH. 

Brirish Warerworks’ Assoc.—Annual general meeting and 
Conference in London. 

Wepnerspay, JUNE 23RD. 

Inst. or Crvit ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—Visit to works of Henry Simon, Ltd., Cheadle Heath, 
Stockport. 

WEDNESDAY, JUNE 23RD, TO SaTURDAY, JUNE 26TH. 

Newcomen Soc.—Summer Meeting in Herefordshire. 

THURSDAY AND Fripay, Juty Ist anp 2NpD. 

Inst. oF Paysics.—Physics Dept University of Manchester. , 
Cc on ti The fo lowing lectures will be given : 
“ Electrical Sheet Steel,’ G. Richer; ‘ Permanent Magnets,” 
D. A. Oliver ; “‘ The Electron Theory of Metals and its Applica- 
tion to Magnetism,” Professor N. F. Mott; “Influence of the 
Properties of Available Magnetic Materials on Engineering 
Designs,”” Dr. C. Dannatt; “ Magpriantion Curves of Ferro- 
magnetics,” Dr. E. C. Stoner; ‘“‘ X-ray Studies on Permanent 
Magnets of Iron, Nickel, and Aluminium,” Dr. A. J, Bradley. 

Monpay TO Fripay, JuLty 5rx To 9TH. 

Socrery or CHemrcaL Inpusrry.—Annual meeting at 
Harrogate. 

Turspay To Saturpay, Juty 6TH TO 10TH. 

Roya AcricuttruraL Soc.—Show at Wolverhampton. 


Tuurspay, JULY 8TH. 

Inst. or ELecrricaL ENcinerrs: SourH Mripianp CENTRE. 
—Summer Meeting. Visit to Pirelli-General Cable Works, at 
Eastleigh. 

Tvuxrspay, Juty 13rn, To Frimay, Jury 16TH. 

Puysicat Soc.—Informal Conference on the Conduction of 
Electricity in Solids, at H. H. Wills Physical Laboratory, 
University of Bristol. 

Wepnespay, Juty 2ist, To Frmay, Jury 23rp. 

Inst. oF Mintnc Enoinerers.—General meeting at Bir- 
mingham. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Pues Lamps, Ltd., informs us that the address of its 
Liverpool branch is now 474-49, Tithebarn-street, Liverpool, 2. 








LAUNCHES AND TRIAL TRIPS. 





Crry or Cape Town, steamship; built by Cammell Laird 
and Co., Ltd., to the order of Ellerman Lines, Ltd.; dimen- 
sions, length 486ft., breadth 62ft., depth 35ft. Engines, two 
sets of Parsons turbines, pressure 265 lb. per square inch ; 
launch, June 8th. 

YENANGYAUNG, motor tankship ; built by Swan, Hunter and 
ichardson, Ltd., to the order of Burmah Oil Com- 

y, Ltd.; dimensions, length 3865ft., breadth 54ft., depth 

lft.; to ouny 7000 tons. Engines, reversible opposed-piston, 

two-stroke airless injection ; constructed by Wm. Doxford and 
Sons, Ltd.; launch, June 9th. 








Corrgcrion—In the article on ‘‘An Improved D.C. 
Welder” appearing in our last issue the fi 5 to 10 
at the top of the centre column on page 671 should read 
5 to 1. 
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A Seven-Day Journal. 


The Forth and Tay Road Bridge Schemes. 


On Thursday, June 17th, a deputation representing 
Scottish Labour Members of Parliament was received 
by the Minister of Transport in connection with the 
proposed Forth and Tay road bridge schemes. The 
deputation placed before the Minister its desire that 
a Government decision should be taken at once in 
favour of the projects for road bridges over the Forth 
and Tay. The hope was expressed that in the event 
of any falling off taking place in the present demand 
for iron and steel, these schemes might provide 
alternative employment for the labour and the 
materials which would thus be made available. The 
deputation said that both bridges would greatly 
assist Scottish transport, and it was further stated 
that the recently completed Kincardine bridge in 
no way lessened the need for a road bridge near 
Queensferry, and that that bridge had prior claims 
to consideration. After thanking the deputation for 
putting its views so clearly, the Minister stated that 
while neither the Forth nor the Tay scheme had been 
rejected, he felt sure the members would appreciate 
that, in the present situation, it was not practicable 
for him to throw upon national funds any further 
expenditure in regard to them. He hoped that such 
a decision, however, would not deter local authorities 
from taking such preliminary steps and holding such 
discussions with interested parties as were necessary 
for the preparation of plans before the schemes could 
again be brought to the attention of the Government. 
The time to consider these and other similar schemes 
would be, he felt, when the pressure of defence needs 
was less or when for other reasons orders fell off. 


Proposed Jarrow Steel Works. 


In the course of his speech at the annual meeting 
of the Consett Iron Company, Ltd., held at Newcastle- 
upon-Tyne on Thursday, June 17th, Mr. Clive 
Cookson, the chairman of the company, made refer- 
ence to the association of the name of the company 
with a project for the construction of an iron and steel 
works at Jarrow. The company, he said, had always 
looked sympathetically at the Jarrow scheme, and a 
good deal of time had been spent in endeavouring to 
see what could be done on a basis that would ulti- 
mately prove both economically and commercially 
sound. It was continuing its efforts, and it might 
be that a project on a smaller scale than originally 
contemplated, omitting for the present the blast- 
furnaces and the heavy steel furnaces, would be 
evolved, If that were so it would be necessary to have 
the help and goodwill of everyone concerned, particu- 
larly the Jarrow Council and its rating authority. 
Should such a scheme go through it would mean that 
the Consett Company would be required to take up 
part of the capital and to make an agreement as to 
supplies of semi-finished steel, &c., from the Consett 
works. If that were done certain developments at 
Consett which had been under consideration for a 
long time might have to be speeded up, and some 
— financial arrangements would be needed. 

wering & question in the House of Commons on 
Tuesday, June 22nd, the President of the Board of 
Trade stated that, subject to the settlement of certain 
details, arrangements had been concluded for the 
formation of a new company to build and operate 
at Jarrow a plant for the manufacture and rolling of 
steel. The scheme had been made possible by the 
agreement of the Government to provide loan money 
from the fund created under Section 6 of the Special 
Areas (Amendment) Act, 1937, and by the partici- 
pation of the Bankers’ Industrial Development Com- 
pany, the Nuffield Trustees, and the Consett Iron 
Company. The Commissioner for the Special Areas 
had agreed to take steps to secure a site and to pro- 
vide financial assistance under Section 3 of the Act. 
It was proposed that the capital of the company 
should be £1,000,000 and that the chairman should 
be Mr. C. Bruce Gardner. 


Oil in Great Britain. 


SPEAKING at the annual general meeting of the 
Anglo-Iranian Oil Company, Ltd., which was held 
in London on Monday, June 2lst, Lord Cadman 
said that the company’s programme of operations 
in connection with the search for oil in Great Britain 
had been vigorously pursued during the year. Since 
the spring of 1936 an aggregate of over 16,500ft. 
of test drilling had been carried out in the South of 
England, and approximately 4500 square miles of 
country had been examined geologically and geo- 
physically. During the year additional licences for 


prospecting had been acquired. Only slight traces 
of oil had been met with—in the two deep test wells 
drilled at Portsdown and at Henfield—and it had 
been proved that beds of sufficient porosity to provide 
commercial accumulation were absent in the strata 
penetrated. Two further test wells were now being 
drilled in the South of England, one at Kingsclere, 


in the Newbury district, and the other at Foxwell, 
near Weymouth. The drilling of a third well near 
Whitby, in Yorkshire, would shortly be begun. 
Speaking on the development of the Scottish shale 
oil industry, Lord Cadman said that output was 
being obtained from the mining developments, 
sufficient to maintain supplies of shale, and that 
further development work was in progress. Much 
of the new plant at the Pumpherston refinery was 
now in use, and the manufacture of ‘ Diesel oil” 
had been proceeding for some months on a full seale. 
Shale oil was an excellent base for that fuel, and the 
research work done and the tests made had enabled 
the company to market a high-quality product. 
Some years ago plant was installed to make bricks 
from the spent shale. These bricks were now finding 
a ready market, and the plant was being extended 
in order to meet the increasing demand. 


A New Zambesi Bridge. 


Ir is officially announced that the Beit Trustees 
have entrusted to Dorman, Long and Co., Ltd., of 
Middlesbrough, and London, the supply and erection 
of the new steel suspension bridge over the Chirundu 
Gorge on the Zambesi River. The bridge, which will 
connect the two capitals, Salisbury and Lusaka, will 
form an important link between Northern and 
Southern Rhodesia. It will cross the river with a 
single span of 1050ft., with four short a h spans 
on the south side, each of which will have a length of 
about 40ft. The main span will be of the suspension 
type and will be carried by cables passing over two 
steel towers, 120ft. in height, erected on the banks of 
the river, and anchored in tunnels driven into the 
rock on either side of the river. The bridge deck is 
to be nearly 50ft. above the normal river level, and it 
will carry a concrete roadway, 18ft. in width with two 
3ft. footpaths. It is announced that all the steel work 
required for the bridge will be manufactured at the 
Dorman-Long works in ‘the Middlesbrough area, 
where the steel cables will also be made. The design 
for the bridge has been prepared by the Consulting 
Engineer to the Beit Trustees, Mr. Ralph Freeman, 
M. Inst. C.E., of Sir Douglas Fox and Partners, of 
Wegtminster. Mr. Freeman, it may be recalled, was 

msible for the designs for the Sydney Harbour 
bridge. The resident engineer for the construction 
of the bridge will be Captain E. R. Marsland. Work 
on the steel structural part of the bridge is expected 
to be begun before the end of the year, and the bridge 
is scheduled to be completed early in 1939. 


Kitson and Co., Limited. 


In a Journal note of February 2nd, 1934, we 
recorded the decision of that old and honoured firm 
ef locomotive builders, Kitson and Co., Ltd., of 
Leeds, to appoint Sir Leonard J. Coates as a receiver 
on behalf of the debenture holders. Since then Sir 
Leonard has carried on the business of receiver and 
manager, and has maintained the goodwill and con- 
nections of the firm. Now, we have pleasure in 
announcing that Kinloch and Co., merchant bankers, 
of 118, Old Broad-street, have provided further 
working capital for the company and have acquired 
a controlling interest in it. The receivership has thus 
been brought to an end, and the company can now 
command adequate resources with which to carry on 
its business. The directors are Sir Basil Tangye, 
Mr. A. D. Kinloch, Mr. H. M. Gulland, Mr. Peel 
Fletcher, and Colonel Kitson Clark. It is the inten- 
tion of the present directors to retain as far as possible 
the existing staff and organisation with a view to 
maintaining the traditions built up during the past 
century. We may recall that the firm of Kitson was 
founded by the late James Kitson over one hundred 
years ago, and that it was converted into a limited 
company in 1899. Its first order was for six loco- 
motives for the old Liverpool and Manchester Rail- 
way Company, the first of which engines is perma- 
nently displayed at Lime-street Station, Liverpool. 
Since that first order the firm has built locomotives for 
all parts of the world, besides being engaged in general 
engineering work. It is a matter for satisfaction that 
a firm with such an old tradition has been put upon 
its feet again. 


Wages in the Engineering Trade. 


At a conference held in London on Friday, June 
18th, the Engineering and Allied Employers’ Federa- 
tion met the representatives of from thirty to forty 
engineering trade unions, most of which were repre- 
sented by the Confederation of Shipbuilding and 
Engineering Trades Unions and the Amalgamated 
Engineering Union, when a demand for a general 
increase in was presented. The unions 
made an application for an increase in wages of 2d. 
per hour, with an equivalent advance to piece- 
workers. The restoration of the conditions existing 





before June, 1931, was also asked for, while in addition 


the unions applied for the consolidation uf the war 
bonus into the base rate. The stabilisation period 
provided for in the last agreement expires at the end 
of the present month, and it is urged by the unions 
that there has been a general upward tendency of 
wages in industry at large, while the expansion of 
trade and industry is continuing with undiminished 
force. At the conference the best method of expedit- 
ing future negotiations was also discussed. An 
official statement which was issued at the close of tne 
conference, which lasted about two and a-half hours, 
announced that in order to allow the employers time 
to consider the statement of the unions the conference 
would be adjourned until Friday, July 16th. It is 
claimed by the unions that the procedure of negotia- 
tions has been considerably shortened, and that the 
final reply of the employers will probably be obtained 
at a much earlier stage than usual. 


Transatlantic Air Trials. 


On Monday, June 2Ist, it was announced that 
arrangements had been made for a British survey 
flight across the Atlantic to begin on the evening of 
Monday, July 5th. This will be the first stage of the 
scheme for Transatlantic air services to be carried 
out by British and American flying boats. On 
July 5th the long-range Empire flying boat * Cale- 
donia,” belonging to Imperial Airways, Ltd., is 
scheduled to take off from the base which has been 
established by the Irish Free State at Rynanna, on 
the river Shannon, and fly to the base established at 
Botwood, Newfoundland. The distance to be flown 
between these two points is 1993 miles, and after 
short stops the flying boat will proceed to Montreal, 
a distance of 886 miles, and on to New York, a further 
distance of 344 miles, making a total flying distance 
of 3223 miles. For some time past the necessary 
preparations for the operation of tne ‘ Caledonia ” 
have been in progress at all the bases, and throughout 
the Transatlantic flight the flying boat will be in 
constant touch by wireless with the Shannon and 
Botwood stations. The “Caledonia,” we may 
recall, like her sister boat, the ‘‘ Cambria,’ has been 
specially designed and built by Short Brothers for 
long-distance flying. She is equipped with four 
Bristol-Pegasus engines, each with a designed output 
of 740 H.P. at sea level, giving a maximum speed of 
199 m.p.h. and a cruising speed of about 164 m.p.h. 
With the prevailing westerly wind it is expected that 
the flight between the Irish Free State and Newfound- 
land will occupy somewhere about sixteen hours. 


National Physical Laboratory. 


THE inspection by the General Board of the 
National Physical Laboratory took place on Tuesday 
last, June 22nd. About 2000 visitors were received 
in the high-voltage laboratory by Sir William Bragg, 
President of the Royal Society; the Right Hon. 
Lord Rayleigh, Chairman of the Executive Com- 
mittee ; and the Director, Sir Frank E. Smith. As 
mentioned in a recent Journal note, Professor 
W. L. Bragg has been appointed Director of the 
National Physical Laboratory. In the physics 
department the visitors were shown, among other 
exhibits, a portable apparatus for the measurement of 
noise, in which a numerical value of loudness is given 
by the movement of a pointer over a dial. The 
Ministry of Transport has used this instrument for a 
study of the noise from motor vehicles. Among the 
many exhibits in the aerodynamics department was 
apparatus which showed the technique developed for 
the study of wing flutter by means of a cathode ray 
oscillograph ; while in the William Froude labo- 
ratory experiments were de:uonstrated with a partially 
immersed ship’s propeller, the data from which will 
be directed towards modifications in propeller design. 
Also demonstrated were experiments which have 
been carried out in the ship tanks with a view to 
improving the seaworthiness of ships’ lifeboats. 
Ability to avoid shipping seas in rough weather is 
important in ships’ boats, and the work has shown 
the importance of correct design of the bow. In 
the engineering department the general testing 
equipment was on view. Among the special exhibits, 
the methods and machines used in a research into the 
effects of combined fatigue stresses on materials for 
cast crankshafts were demonstrated. A special com- 
bined fatigue stress-testing machine has been designed 
at the Laboratory for the purpose of this research. 
A film illustrating a study of coloured street lights 
was shown by the electricity department. It has 
been suggested that the eye may work more efficiently 
by the light of some particular colour than it does 
by light of any other colour. In order to examine 
this question experimentally the cinema film has 
been prepared wherein objects appear and disappear 
at different points. The time of observation under 
different lighting conditions is noted. The afternoon 
was concluded by the meeting of the visitors at tea in 





the largest of the aerodynamics wind tunnel buildings. 
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New Lock 
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ECENTLY there was opened at Ostend, Belgium, 

a new lock designed to serve the needs of the 
fishing fieet. It is, as will be seen by reference to 
the engraving at the head of this page, situated close 
to a previously existing lock and its construction 
necessitated also the dredging of an entrance channel 
and the erection of a quay wall at the downstream end. 
This quay wall is of the Christiani and Nielsen type, and 
an engraving, Fig. 5, page 730, shows the preliminary 
work relative to its construction, with the necessary 
concrete piles stacked in the foreground, and a pile 
driver further back. The whole of the work was 
constructed by Entreprise M. Delens, of Ghent, 
under the supervision of Monsieur E. Verschoore, 
chief engineer to the Administration des Ponts et 
Chaussees, at a cost of about £150,000. 

The lock itself is 450ft. long by 52ft. 6in. wide, 
and difficulties were encountered in constructing it, 
not only because it is situated so close to the pre- 
viously existing lock, but also owing to the nature 
of the ground, which was found to contain water 
under pressure, and to be of a sandy nature mixed 
with clay. Fortunately, these conditions were known 
beforehand, so that a careful investigation was 
possible as to the most preferable method of carry- 
ing out the work. De-watering of the site by pump- 
ing and the use of freezing and other consolidation 
methods were considered, but were found either to be 
impracticable or open to serious objections. Thus 
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at Ostend. 


it was eventually decided that the work should be 
carried out by the use of compressed air caissons. 
The lock was constructed in four sections, as shown 
in the accompanying drawing, Fig. 2. The down- 
stream end and upstream end caissons, which cgrry 
the lock gate structures, are 120ft. by 96ft. and 110ft. 
by 96ft. respectively, while the two intermediate 
caissons supporting the lock proper are LO9ft. by 
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FIG. 2—PLAN OF LOCK 


83ft. Before building these caissons the ground was 
excavated as far as possible and reinforced concrete 
footings were placed to carry the weight until such 
time as sinking should be begun. The caissons were 
each built up of six transverse lattice girders, 13ft. 
deep, held in position by two longitudinal girders, 
24ft. 6in. deep and projecting llft. 6in. above the 
others. These main longitudinal girders were placed 
69it. apart centre to centre, and thus form the con- 





SHAFT 


nection between the bottom and the sides of the 
completed lock. The transverse girders were 95ft. 
long in the head caissons and 82ft. long in the inter- 
mediates. The grillage structure so formed was 
designed to withstand the whole of the stresses that 
might fall upon it from any cause and the concrete 
in which it was partially imbedded and surrounded 
to form the caisson was intended to act only as a 
water-tight filling. In designing the steelwork, 
several possibilities were envisaged, including the 
extra stressing that might arise were there to be a 
sudden loss of air pressure beneath the caisson. 
Figs. 6 and 7, page 730, show a caisson under 
erection, and the arrangement of the grillage and of 














FiG. 3-ONE OF THE LOCK GATES 


the reinforcement for the concrete can easily be 
observed. 

Two distinct cutting edges were formed. The outer 
ends of the transverse girders were connected by 
beams 13ft. deep, and these beams, together with the 
lower booms of the outer transverse girders, formed 
the outer cutting edge. In addition, the lower booms 
of the longitudinal girders, together with the booms 
of two intermediate transverse girders, completed 
an inner cutting edge. Thus a main rectangular 
working chamber was formed completely surrounded 
by an outer working chamber. Provision was 
arranged for communication between the chambers. 
It is claimed for the arrangement that it not only 
increased the rigidity of the caisson framework, but 
that it also added to the safety with which the sink- 
ing process could be carried out and increased the 





precision with which it could be regulated.’ During 
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construction the vertical reinforcement of the con- 
crete footings on which the caissons were built up 
was welded to the lower booms of the main beams. 
When the time for sinking the caisson arrived, the 
concrete under the cutting edges was broken from 
both sides. The erection of the caissons took about 
eight months. 

The caissons were erected and sunk in the order 
3-1-4-2, with the object of maintaining equality 
of the upstream and downstream earth pressures. 
Earth at the ends was retained in position by coffer- 
dams, consisting of steel sheet piles carried on the 
extreme transverse beams of the caisson. At the 
sides the concrete was carried up to a height of 
1lft. 6in. above the working chamber before sinking 
was begun, and to a greater height as the sinking 
process made it necessary. An average rate of 
sinking.of 7in. per day in sand and I4in. per day in 





the concrete in each section were welded to the 
corresponding bars in the adjacent sections. An 
illustration, Fig. 1, shows one caisson already sunk, 
and one of its access shafts in course of being sealed 
with concrete. Behind the sheet pile cofferdam at 
the end can be seen the adjacent caisson not yet 
sunk, but under erection. The lock completed but 
not yet opened to the water at either end is illus- 
trated in Figs. 4 and 8. To prevent circulation of 
water underneath the lock a sheet pile enclosure was 
driven at each end, The lock gates, of which there 
are two pairs at each end, were fabricated by a welding 
process. 

Materials for the work were delivered to the site, 
both by water and by rail, and about 14 miles of rail- 
way tracks were laid. The storage capacity on the 
site for sand and gravel was 15,000 tons and quays 
provided capacity for unloading 700 tons per day 
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clay was achieved. The intermediate caissons 
weighed about 5000 tons each, the upstream caisson 
about 6590 tons, and the downstream caisson about 
7500 tons. Each caisson was provided with three 
shafts, connecting to the working chambers, and 
electric lifts were installed in the shafts for removing 
excavated material, such as the broken concrete of 
the concrete footings, shuttering for concrete, &c., 
and for supplying material to the chambers. The 
excavation itself was for the most part carried out 
by the use of sand pumps of various types, the use of 
which incidentally illustrates the unstable nature of 
the material on which the lock had to be founded. 
The maximum air pressure in the caissons reached 
25 lb. per square inch, and this pressure was main- 
tained while the working chamber was being filled 
with concrete after the caisson had been sunk to the 
desired level. In order to obtain water-tightness at 
the junctions of the caissons, the reinforcing bars of 








END OF LOCK 


from boats. A cement store with a capacity of about 
1200 tons was also erected. For the actual work on 
and about the lock, the contractors used a travelling 
gantry crane, with a main span of 155ft. and canti- 
lever arms of 19ft. 6in. It was capable of lifting 6 tons. 
Two 2 cubic yard concrete mixers, arranged to travel 
on rails laid parallel to the axis of the lock, supplied 
concrete at the rate of 32 cubic yards per hour, and 
as much as 1300 cubic yards was laid at times in a 
24-hour day. The proportions of a concrete mix 
were :—Cement, 670 Ib.; sand, 12 cubic feet ; gravel, 
20 cubic feet. Preliminary tests with the materials 
available demonstrated that the most compact and 
strongest concrete was obtained with sand consisting 
of a mixture of one part sea sandhills sand and three 
parts Rhine sand. Use was, of course, made of the 
travelling gantry crane for placing the concrete in the 
forms. The whole work of constructing the locks 
took about 400 working days. 








Beach Erosion. 


HORE-PROTECTION problems have become 
more important in recent years, owing to the 
public demand for beaches, and the consequent large 
investments in recreational facilities near the sea. 
They are of particular interest in a year of heavy 
storms like the present, and at the moment when the 
holiday season is upon us. Erosion of beaches in 
front of resort properties has often been severe, 
resulting in requests for information as to the best 





U.S. Army, appointed a board, known as “‘ The Board 
on Sand Movement and Beach Erosion,’ to which 
specific problems were referred. To obtain data 
applicable to the solution of shore-protection problems 
as a whole, the Board initiated a series of studies 
which included a review of the work performed by 
other investigators. 

The purpose of the Board’s interim report is to place 
the information obtained up to the present in such 
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methods of protection. Many protective works have 
been built, and various claims have been made for 
each type, but there has been no uniformity in the 
types of structures. In only a few instances have 
systematic records been kept that would supply data 
on the efficiency of the structures. 

On January 23rd, 1929, the Chief of Engineers, 


form that it may be conveniently referred to by those 
interested in the subjects of beach erosion and shore 
protection, to summarise the investigations already 
made, and to provide a guide for the future studies 
of the problem. A copy of the complete report may 


be found in the library of the Institution of Civil | 


Engineers. 


For clarity, Fig. 1 represents “the nomenclature 
used in this summary, and in the report itself a com- 
plete glossary of technical terms is incorporated. 

The investigations had three principal purposes :— 
(1) To secure information applicable to the problems 
before the Board; (2) develop the technique by 
which such information and related data could be 
secured ; (3) undertake a general scientific investiga- 
tion to determine the natural forces causing coastal 
changes and the best methods to control them. A 
study of the report enhances one’s respect for the 
complexity of the problem, its delicacy, and the neces- 
sity for a careful study of the local conditions before 
entering upon any form of protection, each locality 
having its peculiarities. 

The main lines of investigation were :—- 

(1) Theory and observation of sand movement. 

(2) Relation between the size of sand and shape 
of foreshore. 

(3) Nature and evolution of sandy shores. 

(4) Movement of sand from the sea bottom to the 
beach. 

(5) Quantitative observations of littoral drift. 

(6) Beach improvement and protection by jetties 
or groynes. 

Although references are made to other localities, 
the report deals mainly with the coast of New Jersey 
from Sandy Hook to Cape May, about 123 miles. This 
coast consists of a more or less continuous barrier 
beach, separated from the mainland by a series of 
lagoons, marshes, and thoroughfares. Here there are 
a wide variety. of natural and artificial conditions 
that could be observed. The northern portion from 
Sandy Hook to Beach Haven has characteristically a 
high berm with a steeply sloping foreshore, composed 
of coarse sand. The southern portion has charac- 
teristically a lower berm, flatter foreshore, and finer 
sand. . 

Theory and Observation of Sand Movement.—Sands 

along the shore are subject to movement by winds, 
waves and currents. A visual determination of beach 
sand movement was made by carrying out two experi- 
ments with red sand, 10 and 16 cubic yards respec- 
tively, placed in a trench extending from the crest 
of the berm to mean sea level. In both cases a small 
amount of sand was immediately moved along the 
beach, but only in the vicinity of the plunge point 
was enough concentrated to be clearly visible, and 
here its travel parallel to the beach could be followed 
for a short distance by the discoloration of the water. 
The rest of the sand remained until changing weather 
conditions caused a general temporary erosion of the 
shore. In the interim the red material was covered 
by accretion of the local sand to depths sometimes as 
much as 2ft. During erosion waves were choppy, 
and current velocities in general exceeded 100ft. per 
minute, and red sand could be traced for from 200ft. 
to 500ft. from the point of erosion. For visually 
observing under water a diver was employed, at 
distances from 200ft. to 500ft. from the shore and 
in depths from 13ft. to 50ft. The diver reported 
that the movement of sand along the bottom grew 
less as the distance from the shore and the depth of 
water increased. When near the shore, the passage 
of the waves disturbed the bottom, raising clouds of 
sand, which moved in the direction of the propaga- 
tion of the waves, and which were also influenced by 
the direction of the along-shore drift. Waves of 
approximately the same size did not always have 
similar effects upon the bottom. In some observa- 
tions it was estimated that approximately 25 per 
cent. of the observed bottom area was covered with 
sand clouds at any given time. An experiment with 
croquet balls may be classed with these visual obser- 
vations. Sixty balls were weighted with lead so as 
to settle through salt water at about the same speed 
as sand particles from the adjoining beach. Thirty 
were cast into the sea 2000ft. from the shore line, the 
others were dropped during rough weather. Only 
one was ever seen again, and this had lost its weight, 
indicating that the bottom forces were either not 
strong enough or not in the proper direction to bring 
these balls ashore. 
The forces acting on sand particles are due to sus- 
tained currents, to orbital movements caused by the 
passage of the waves, and to turbulent movements 
caused by breaking or plunging waves. For observing 
the currents, floats, Pegram meters, and motion 
pictures were employed. 

Many experiments were carried out under varying 
conditions of weather, distance from shore and dis- 
tance from the bottom, and some of the series of read- 
ings extended over thirty twenty-five-hour periods— 
in which readings were taken with each meter every 
half hour ; consequently, a wide range of velocities 
was recorded. For example, tidal currents 5-2ft 
per minute ; wind currents 17ft. per minute ; residual 
currents 4-8 per minute. Experiments carried out by 
Gilbert and set forth in U.S. Geological Survey, 
paper No. 86, of 1914, showed, by using a trough 
about lft. wide and a stream of water about 3in. in 
depth, that the average velocity in the cross section, 
which would move fine sand (diameter about 
0-304 mm.) was 1-3ft. per second. In other experi- 





ments he found velocities of 0-67ft. per second, 
or about 40ft. per minute, caused sand to move. 
It will be noted that these critical figures are higher 
than the velocities quoted above, and therefore they 
alone are not capable of moving sand, but if some 
other force once starts the sand, then any current, 
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no matter how feeble, will effect the movement of | theoretical motion previously described, approxi-| motion, and the total onshore movement and the 
the suspended matter. Observations of longshore | mating toa general form of curtate cycloid. In another | total offshore movement never balanced; there 
currents were taken daily at Long Beach, N.J.,| experiment a Pegram meter was used to obtain the | was always a residuum which corresponded to a net 
at points lOft. to 15ft. seaward of the plunge point, | horizontal component of the velocity of the water | transitional movement of the water particles. 
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over about a year. The maximum velocities were | particles in depths between 2ft. and 15ft. From aj Since the velocities quoted are sufficient to move 
found a few feet outside the plunge point and were| total of 1100 observations the average velocity | sand, what will be the relation between the shore- 
as high as 4ft. per second (240ft. per minute). A of the onshore and offshore motion was found to be} ward movement of the sand as the crest of the wave 
fair average value was 0-S0ft. per second (30ft.| respectively 1-33ft. and 1-29ft. per second; the| passes and its seaward movement as the trough 
passes ? The question is of considerable practical 
T T ; T T T T importance. Local beach erosion (or accretion) 
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| | i —(a) direct transportation of sand from the beach 
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“THe Encieen” Stations Nature and Evolution of Sandy Shores.—Having 
FIG. 5 discussed the individual forces acting upon sand on a 
beach, it naturally follows that consideration should 
per minute). Thus, the average value approximated | maximum instantaneous velocity was frequently | be given to the forms assumed by sandy shores, and 
to and the maximum much exceeded Gilbert’s critical} as great as 5ft. per second, a figure well above|the movement of sand, under the action of such 
figure. If the bottom velocities approached these | Gilbert’s critical value; but the duration of the] forces. Attention is first given to long straight shores 
observed surface velocities, then these currents,}| onshore motion was less than that of the offshore} uninfluenced by inlets. The most powerful force 
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plane ; near the bottom the minor axis of the ellipse 
approaches zero, and the orbit approaches a straight 
line. The major axis is approximately the same from 
surface to the bottom. As the crest of the wave 
passes the motion of the water particles is in the 
same direction as that of wave travel, and as the Si— H.W. Still W.L, —— 
trough passes the motion of the water particles is . 

opposite thereto. The law of variation of the minor mn ne ns a feng new LW. Still W.L. 

axis from top to bottom has been investigated by 
Sir Geo. B. Airy. A series of observations of the 
motion of water particles in a wave was conducted 
with a Pegram meter, at points 600ft. from the shore, 
from 2ft. to 12ft. from the bottom, and the results 
appear to substantiate Airy’s theory. Other 
observations to show the continuous path of a water 
particle were made, at a distance of 400ft. from the 
shore, with waves varying between 2ft. and 4ft. 
from trough to crest. A vertical staff float was used, 
the lower end of which was equipped with large vanes 
to cause it to move with the water particles, and = ¢ 418’ a 
motion pictures were taken. It was found that the “Te Enainesne Distance from Plunge Point at H.W. - 
true motion of the water particles differed from the FIG. 6 
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acting on the sand is the impact from plunging waves. 
The maximum. disturbance is at the plunge point, 
and there is a migratory movement to move to 
quiet surroundings. Shoreward it is cast up by the 
uprush, and afterwards, almost immediately or after 
a certain lapse of time, dragged downagain. In astorm 
the action is most powerful and may cast the shore 
so high that ordinary waves cannot reach it; then 
the sand is subject to movement by wind, which may 
blow it in any direction. Sand in suspension is sub- 
ject to movement by any of the currents, The total 
movement parallel to the shore line may be defined 
as the littoral drift, part of which is moved along a 
zigzag path, due to the uprush and backwash of 
plunging waves. This part may be defined as beach 
drifting sand. Offshore drifting sand is that part 
moved parallel to the shore line by littoral currents. 
In most localities the littoral drift is in one prevailing 
direction, but is influenced by weather conditions and 
direction of wave attack. Secondly, the presence of 
an inlet effects a profound modification, especially 
on the ebb tide, when the water from the inlet flows 
in a concentrated stream setting up eddies or counter 
currents, and tending to bend the littoral drift sea- 
wards. As the velocity decreases the burden will be 
deposited offshore and bring about the formation of 
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conclusion arrived at was that from the practical view- 
point of those designing beach protective structures, 
the sea bottom offshore cannot be counted on as a 
source of beach-building material. 

Quantitative Observations of Littoral Drift.—Obser- 
vations to determine the amount of sand placed in 
suspension by wave action were made over a period 
of three years, involving various weather conditions. 
Samples were taken by water-tight brass cylinders of 
known capacity. They were submerged to near the 
bottom at various distances from the bottom and 
from a point 5000ft. offshore to the limit of the uprush 
of the waves. So far as practicable, all samplers were 
opened as the crest of the wave passed. Fig. 2 
gives the average curve for these observations. 
At the plunge point and near the bottom the sand 
content, parts per million by weight, is 17,000; 
25ft. seaward, 4000; 175ft. seaward, 2500; and 
beyond 257ft., less than 1000. Fig. 3 shows 
the sand content for various wave heights, mostly 
taken from-a pier during storm periods, from water 
about 15ft. deep; and samples taken at various 
heights above the bottom. It will be noted that the 
amount of suspended sand near the surface was small. 
Sand settles through still water at a rate of approxi- 
mately 12ft. per minute, and no observations indicated 
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crescent bars. Also these forces may alter the contour, 
the curvature of the inlet points and the projection of 
the windward point beyond the leeward, or even cause 
the inlet to migrate. Observations on the movement 
of barrier beaches, records of shore line movement, 
investigation of the balance of forces which may 
influence the carrier median are given, culminating 
in a record of a survey of these forces for an 
area of 16,000ft. by about 7500ft. in the widest 
part, plotted into squares 500ft. and showing in the 
aggregate an accretion of 290,401 cubic yards. 
Observations made on the movement of barrier 
beaches indicated that they migrated landwards, 
although the rate of progress may be irregular, 
crosion alternating with accretion. Among the causes 
may be stated:—({1) Wind blowing landward ; 
(2) waves overtopping and washing sand landward ; 
(3) littoral drift eroded from the foreshore may be 
carried into the lagoon; (4) inland streams may 
deposit material. Certain general conclusions can 
be drawn as to the recent history of a beach by con- 
sidering its profile, and much valuable information 
obtained by taking quarterly measurements under- 
normal or average conditions, and after a storm or 
other special occasion when altered profiles are noted. 
Movements of Sand from the Sea Bottom to the 
Beach.—This section deals with the theory that 
an important source of beach-building material is 
the sea bottom for some distance offshore, from 
which sand is brought to the beach in variable 
amounts by waves, and that this movement should 
predominate over any reverse. Mention has been 
made that the movement of water particles and 
the forces acting upon them furnished no definite 
evidence of any natural resultant force that could be 
counted upon to carry sand. However, observations 
indicate that in certain cases sand movements do 
occur. Consideration of certain offshore bars and 
terraces, their formation, the probable synchronising 
of erosion or accretion of the beach proper, does not 
produce any satisfactory evidence of a net move- 
ment of sand either shoreward or seaward, away from 
the zone extending from the offshore bar to the beach 
proper. Surveys of the sea bottom in general showed 
that the sea bottom, as far seaward as the limit of 
the soundings, was in constant motion. The changes 
in depth in general were less as one moved out into 
deeper water farther from the shore. This, however, 
was not always the case. The amount of sand moved 
was considerable ; a change in depth of 5ft. occurred 
in a period of twenty-one days in water over 18ft. 
deep at m.l.w., and at a distance of about 800ft. 
from the shore. In a number of cases the changes 
were of considerable magnitude at the extreme sea- 
ward limit of the observations. It is evident that 
changes also occur beyond this limit in still deeper 
water and more remote from the shore. Soundings 
during storm periods from piers showed large move- 
ment of sand, but not whence it came or where it 
went, but they did show that the sand movement was 
not limited to a simple onshore or offshore movement. 
Instances are cited relating to the survey of offshore 
shoals, involving thousands of acres and millions of 
cubic yards of accretion and erosion. Thus it is 
probable that littoral drift is periodically reinforced 
by contributions of sand from further offshore. . After 
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the existence of a continuous force sufficient to counter- 
act this settlement. 

Distribution of Littoral Drift.—As an aid to deter- 
mining the economical length and height of groynes, 
Figs. 4, 5, and 6 may be consulted. Fig. 4 is based 
on observations taken on May 25th and 26th, 1932, 
at Long Beach, N.J. It shows the quantity of sand 
drifting along the beach at various distances from the 
plunge point and simultaneous shore velocities. A 
consideration of the depth of water, its alongshore 
velocity, and the per cent. of sand in suspension, gives 
the rate of sand movement. Fig. 5 gives similar 
information for Pensacola Beach. There, observa- 
tions were taken from a pier which extends about 
1200ft. from the coast line into water 12ft. deep. The 
axis of wave travel at the end of the pier made an 
angle of about 45 deg. with the shore line. Thus, 
by combining data for sand in suspension, current 
velocity, and depth of water, it becomes possible to 
estimate the quantity of sand moved to leeward in 
each lft. zone and parallel to the coast line. Fig. 6 
graphically shows this, and, in particular, that the 
maximum rate occurred in the zone about 10ft. shore- 
ward of the h.w. plunge point, that it amounted to 
about 2-5 cubic yards per tide, and in the zone 
shoreward of the low-water line about 48 cubic yards 
per day were being moved. 

Beach Improvement and Protection by Groynes.— 


Here no attempt will be made to distinguish between 
jetties and groynes. In Fig. 6 if a high groyne were 
built, extending from coast line to low-water line, it 
would obviously interfere with the 48 cubic yards per 
day and alter its regimen. But information obtained 
indicated that groynes of this length set up new regi- 
mens, and do not ordinarily impound a material 
portion of the littoral drift. They have been found 
to occupy depressions, indicating that the new regimen 
favours erosion rather than accretion. If now the 
groyne is extended 100ft. seaward, it will interfere with 
79 cubic yards per day ; its outer end will be in about 
4ft. of water, and the probability is that the low-water 
line will advance seaward. If a further extension of a 
100ft. is made, it will then interfere with about 
89 cubic yards and impound to capacity. When 
exhausted the littoral drift would pass the groyne in 
the same volume as before its construction, and there- 
fore consideration must be given to the effect of such 
a structure on the leeward beach. Such a groyne 
modifies the beach-drifting condition at or near the 
structure. It may for a time reduce the volume of 
beach-drifting sand passing the point where it is 
situated, influence the leeward beach-drifting forces, 
create new conditions with respect to the volume of 
littoral drift passing, and may cause erosion of the 
leeward beach. When a groyne has exhausted its 
impounding capacity, it forces the sand into a 
zone well seaward of the low water line of the leeward 
beach at least in the vicinity of the groyne. 

In order to discuss the subject of low groynes a 
line marked ‘‘ Top of Low Jetty ”’ has been placed on 
Fig. 6. Following the argument as set out for high 
groynes, it can be deduced from the diagram how 
much of the littoral drift will be intercepted, the 
ordinates C D, E A, and F G having particular refer 
ence to this section. As the level of the groyne is pro- 
gressively lowered, an application of the above argu- 
ment will show an increasing amount of sand passing 
over, and thus lead to the possible application of 
permeable groynes. 

Groyne Profile.-—Based generally on what has 
been already discussed and upon observations of 
existing structures, and subject to necessary modifica- 
tions to fit any particular case under consideration, 
the view as to proper groyne profile for beach protec- 
tion or building is as follows :—Fig. 7 (a) A section 
with a horizontal crest of a height equal to or slightly 
less than the normal berm height, starting at the 
sea wall or bulkhead or coastline, and extending to 
the line which it is desired that the edge of the new 
berm should follow; at the bulkhead or coastline 
a slightly higher elevation may be necessary. (b) A 
section with a sloping crest, the slope equal to or some- 
what less than the normal slope of the foreshore, 
extending seaward to a point where the crest eleva- 
tion is about mid-tide. (c) A section with a hori- 
zontal crest, elevation about mid-tide, extending sea- 
ward for such a distance and to such a depth as a con- 
sideration of the local sand movement diagram 
(similar to Fig. 6) indicates is the most economical 
and efficient. It is at least tacitly assumed that there 
is a reasonably steady inflow of littorally drifting 
sand from windward. Where this does not exist, 
groynes will convert the shore line into a series of 
bays, and largely prevent the loss of existing beach 
material. Such a development would produce a 
saw-tooth alignment of the shore line. For either 
perpendicular or inclined groynes the effective length 
appears to be measured perpendicularly to the coast 





line. 








SyMPosiuM ON NON-FERROUS FouNDRY SUBJECTS. 


Gaseous Impurities in Aluminium.—A series of 
five papers on non-ferrous subjects was presented. 
The first was by Professor Georges Chaudron, Pro- 
fessor in the Faculty of Sciences, Director of the 
Institute of Applied Chemistry of Lille, dealing with 
the elimination of gaseous impurities from aluminium. 
The paper was a product of the scheme whereby the 
Institute exchanges papers with foundry associa- 
tions abroad. 

During the last two years there has been perfected 
in the author’s laboratory a new method for the 
degasification of metals by means of which it is possible 
in particular to effect the complete determination of 
the gases in aluminium. It is a ‘“ spark ’’ method of 
degasification, involving the bombardment of the 
sample in a discharge tube in which the projectiles 
are ions and electrons. The sample to be degassed 
is made the cathode in a discharge tube. A bulb 
of rather large diameter and of very definite dimen- 
sions is connected to a mercury vapour pump, which 
delivers into a cascade of mercury enabling the gases 
removed to be collected. The electric discharge 
passes at a very low intensity—a few milliamperes— 
and at a tension which may be as high as 130,000 volts. 





reviewing all the evidence up to this stage, the general 


Under those conditions the bombardment of the 
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sample does not produce any appreciable rise in 
temperature. 

The author described experiments which showed 
that the solubility of the hydrides, carbonyls, and 
nitrides of aluminium increased with the temperature, 
but that this solubility was still very high in the 
liquid state in the vicinity of the melting point and 
even in the solid state. The sole effect of practical 
methods of degasification was therefore to destroy 
the supersaturation acquired at high temperatures. 
It would appear that the foundryman has nothing 
to fear from gases properly dissolved in the metal 
(i.e., in equilibrium with the latter). The author 
would not give any advice from the practical point 
of view, but certain conclusions followed from the 
experiments:—(1) Overheating of the aluminium 
was the first enemy of the foundryman ; (2) gases of 
combustion must not come in contact with the metal. 

Remelting Aluminium.—Another exchange paper 
was of German origin. It dealt with the remelting 
of aluminium in the foundry, and was contributed 
by Chief Engineer H. Réhrig, Vereinigte Aluminium- 
Werke, A.G. Lautawerk (Lausitz). He presented it 
on behalf of the Technischer Hauptausschuss ftir 
Giessereiwesen, Germany. 

The principal objects to be achieved in remelting, 
he said, were to prevent loss of substance and to 
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preserve or restore quality. After discussing some of 
the features wherein aluminium and its alloys were 
more difficult than the heavy metals to remelt, he 
said that the selection and handling of remelted 
aluminium would be considerably facilitated if 
standardisation of the composition were introduced 
on a wider scale than at present in many countries. 
It was not sufficient merely to fix the minimum and 
maximum values of the desired alloy constituents, 
but it was desirable also to fix a reliable upper limit 
for the unwanted metallic impurities, such as tin, 
lead, iron, &c. Probably the method recently 
described by G. B. Brook and A. G. Waddington to 
the Institute of Metals would enable the oxide content 
to be determined in a dependable manner. 

The principal source of loss of metal was oxida- 
tion.. As a general rule a slightly oxidising furnace 
atmosphere was to be preferred to a reducing flame. 
The loss of metal was due mainly not so much to direct 
oxidation as to the fact that the oxide films enclosed 
particles of metal and prevented them coalescing. 
Suitable fluxes liberated the enclosed droplets of 
metal. Cryolite possessed a high solvent action for 
oxide, and really useful fluxes were produced by 
mixing it with common salt and potasstum chloride 
to lower its melting point. The use of calcium 
chloride was advisable only if there were a certainty 
that hygroscopic salt would not introduce moisture 
into the melting furnace, which would cause the 
metal to be gassy. Zinc chloride was frequently 
employed as a flux for light metal melts, probably 
not least of all on account of its cheapness ; but its 
effect might be impaired by a water content, and, 
further, zine chloride reacted with the molten 
aluminium and the zine was absorbed by the metal. 
Treatment of the melt with halides, which reacted 
with it, resulting in reduction of the salt, also appeared 
to effect a diminution in the sodium content of the 
melt. 

Unsuitable melting furnaces were a further source 
of metal loss. Despite the higher cost per calorie, 
the electric resistance furnace was very advantageous 
in many cases for remelting aluminium. Town’s 
gas contained hydrogen, and was often the cause of 
the absorption of gas. Coke should be quite dry 
because steam was decomposed by the molten alumi- 
nium. The hydrogen passed into the metal and the 
oxygen oxidised some of the metal. 

One of the most effective means of minimising the 
remelting losses was the addition of virgin metal. 
It was preferable not to employ the remelted pure 
aluminium, but the metal from the electrolysis works, 
since the latter metal still contained effective quan- 
tities of flux, unlike the remelted pure aluminium, 
which was “shorter” on casting. The extent to 
which the casting properties of a melt which is 
“‘ dry,” in consequence of its content of oxide films, 
may be improved by adding from 10 to 20 per cent. 
of electrolytic aluminium was often surprising. 

Dealing with corrosion resistance and the removal 
of spongy structures due to oxide film contents, he 
said that only the treatment of the melt with an 
efficient flux would remedy matters. A reliable 
mixture consisted of two parts of cryolite, two parts 
of common salt, four parts of potassium chloride, 
and 1-5 parts of alkali sulphate. Its action might 
be assisted by adding a sufficient quantity of virgin 
metal during the melting operation. 

For degasifying molten baths, the introduction 
of chlorine gas or chlorides had been successfully 
urged in Germany. Mixtures contaiming organic 
chloride compounds had also proved efficient. 

The Structure and Characteristics of Aluminium 
Alloys.—In a paper on this subject Mr. H. C. Hall 
(Rolls, Royce, Ltd., Derby), discussed some of the 
properties of aluminium alloys with particular refer- 
ence to structure, life, and physical strength. It 
contained a wide range of useful and original informa- 
tion. The author dealt with and illustrated structures 
of aluminium, modified alloys, aluminium copper 
alloys, high-magnesium alloys, high-zine alloys, and 
high-silicon alloys. Being in the nature of a survey, 
it touched a wide range of subjects. 

In the course of the discussion on oxide films, 
he said he had found great advantage in using certain 
fluxes, and cryolite originally present in the aluminium 
seemed to increase fluidity. That explained the 
advantage referred to by Herr Rohrig, of adding new 
aluminium which contained traces of cryolite from 
the electrolytic fluxing process. The bubbling of 
nitrogen through the metal had been proved to remove 
the amount of oxide owing to the elimination of 
other gases, and nitrogen itself, not.being very 
soluble, was easily brought to the surface. Another 
useful method for certain alloys was to heat the 
oxidised metal to a rather high temperature and then 
to treat it with a special flux. 

Trends in the Non-ferrous Foundry.—Dr. L. B. 
Hunt (Editor, Metal Industry) presented a paper in 
which, to meet a request to deal in a broad way with 
present trends and probable future developments, 
he described what appeared to him as the most 
important factors bearing upon the manufacture 
of cast non-ferrous metal products in general. He 
dealt with those factors in three sections, i.e., mate- 
rials, methods, and products. 

The outstanding achievement that concerned 
foundrymen, he said, was the production of 99-99 per 
cent. zinc by the fractional distillation process. 

Tae increase in the consumption of magnesium 





alloy castings was reflected in steps which had been 
and were being taken to produce magnesium in this 
country on a large scale. It was likely that a reduction 
in the price of that metal would eventually result 
from those activities and would be followed by a 
further increase in consumption. The rapid growth 
in the consumption of zine base die-casting alloys 
over the past few years had not been at the expense 
of other non-ferrous metal products to any appreciable 
extent, but rather at the expense of cast iron, 
malleable iron, and, more recently, of sheet steel 
pressings. Consumption of those alloys had increased 
from about 6000 tons five years ago to 13,000 or 
14,000 tons per annum at the present time, the major 
part of this increase having taken place over the 
past two years, or since high-purity zinc had been 
available. 

Many of the requirements of the non-ferrous 
foundry were met by secondary metal of one kind 
or another, and here a noticeable and desirable 
tendency was towards the production of secondary 
ingots by refiners specialising in that business. 

As to new and improved alloys, he said that in 
the case of aluminium alloys for the past year or 
two the major tendencies had been the increasing 
use of heat-treated alloys, improvements in the 
heat-treatable aluminium-silicon alloys containing 
from 6 to 10 per cent. of silicon, and the use of grain- 
refining additions such as titanium and cerium. 
Several new magnesium alloys were in course of 
development, including a cerium-cobalt-manganese 
alloy which retained an appreciable proportion of 
its strength at temperatures up to 300 deg. Cent., 
and was stated to be suitable for pistons. Improve- 
ments were needed and might be expected in 
magnesium alloys particularly suitable for pressure 
die casting. 

In regard to methods, Dr. Hunt said that one of 
the most important needs of the non-ferrous foundry 
was increasing precision and control; indeed, it 
was in evidence in the non-ferrous foundry, but was 
accompanied by the tendency towards the planning 
of operations in advance by foundry engineers and 
the consequent smaller part played by the skilled 
operative. 

After reference to the improvement in mechanical 
properties of non-ferrous castings, and to the various 
competitive methods and materials, the author looked 
into the future. Increasing precision and control 
of metal, sand and temperatures, he said, were well 
in evidence, with careful planning taking the place 
of empirical and individualistic methods. To produce 
still sounder, stronger and more uniform castings, 
it appeared that foundrymen would require a con- 
siderable amount of new information on melting 
practice and on the properties of alloys prepared under 
ideal conditions, and a fresh outlook on quite a few 
points, particularly on pouring methods and on the 
purification of melts by fluxes and other methods. 
They would need to pay greater attention to casting 
under pressure, both for low and high melting point 
alloys, and to the advantages obtained with that 
process, and they could apparently look forward 
to the development of two new or improved types 
of technologists—the foundry engineer-cum-metal- 
lurgist on one side, and the metallurgical or materials 
engineer on the other. The future lay to a great 
extent in the hands of those two, working closely 
together. 

Nickel in Non-ferrous Alloy Castings.—The final 
paper was by Mr. J. O. Hitchcock (of the Mond 





Nickel Company), who reviewed the position in 
regard to the use of nickel in non-ferrous alloy castings, 
to indicate its scope in that direction. In view of 
the width of the field, he directed attention primarily 
to the bronzes and nickel-silvers, which were con- 
sidered to be of special interest from the foundry 
point of view at the moment. Although the paper 
described in most cases the beneficial effects of nickel 
additions, the author pointed out that in some cases 
nickel or excess nickel could be deleterious, and that 
extra foundry precautions might sometimes be 
necessary where nickel was used. 

Although the melting point of nickel was higher 
than that of the other common non-ferrous metals 
used in the foundry, it dissolved without undue 
difficulty in the majority of them, though pre- 
alloys or alloyed ingots were desirable for certain 
compositions. 

With few exceptions, the general influence of 
nickel was similar, whatever the base to which it was 
added. Broadly, its effects were to raise the melting 
point, increase the strength and hardness, assist in 
the retention of those properties at elevated tem- 
peratures, decrease the grain size, and improve the 
corrosion resistance. 

The use of nickel in bronze dated back many 
years, but not until comparatively recent years 
had there been any fundamental study of the subject. 
Special attention had been focused on the subject 
recently because of the wide price difference between 
tin and nickel and the possibilities of effecting 
substantial economies in metal cost by the replace- 
ment of a portion of the tin by nickel. 

The paper contained information concerning the 
use of nickel in bronzes, including gun-metal types 
and aluminium bronze; nickel-brass and _ nickel 
silver; zinc-base, tin-base, lead-base and cadmium- 
base alloys, aluminium alloys and copper. There 
was also a section of nickel-base alloys, and some 
useful information on the improvement of bronzes 
by heat treatment, and on the production of sound 
nickel-silver castings. 

In the course of the discussion some results were 
given by Mr. A. Dunlop of experiments with an 
alloy with a nickel content of 33 per cent., copper 
57 per cent. and tin 10 per cent., from the point of 
view of withstanding the effects of superheated 
steam. 

A point made by Mr. F. Hudson was that British 
practice with regard to nickel-silver alloys entailed 
the use of from 20 to 25 per cent. of zinc, whereas 
American practice entailed the use of only 6 per 
cent. of zinc, and it seemed to him that the American 
alloy was the easier to handle. In ordinary brass 
castings having a zinc content of more than 20 per 
cent., troubles were experienced in pressure work, 
but when the zinc content was below 20 per cent. 
very little trouble seemed to be experienced in the 
foundry. Mr. Hitchcock replied that the nickel- 
silver with the higher zinc content was the cheaper, 
of course, and he believed that was one of the prime 
reasons for standardising the zinc content at approxi- 
mately 20 per cent. in this country. Some test 
results he had seen indicated that the lower zinc 
content alloys could certainly be cast more easily, 
but the presence of 4 per cent. of tin increased the 
cost and also had an effect on the castability ; it 
helped the flowing power of the metal. Atmospheric 
corrosion tests on nickel-silvers of different zinc 
contents had indicated that zinc had a beneficial 
effect in that respect. 








International Railway Congress. 


PARIS MEETING. 


HE Thirteenth Session of the International Rail- 
way Congress Association opened in Paris on 
May 31st, in the presence of the President of the 
French Republic, and the formal closing of the session 
took place on June llth. As was the case with the 
preceding meetings held in Madrid, 1930, and Cairo, 
1933, the work was divided into five sections, with the 

following programme :— 
Ist Szorion : Way anD WoRKs. 

Question I. 

The construction of modern track to heavy loads at 
high speeds, and methods of modernising old track for such 
loads and speeds. 

Facing points which can be taken at high speeds. 

Reporters : 
Monsieur Lemaire, Belgian National Railways. 
*Monsieur Flament, Northern Railway of France. 

Dr. Yamada and Mr. Hashiguchi, Japanese Government 

Railways. 
Question II. 
Use of welding: (1) ea: ee bale 
eoeting and repairing points and crossings: (a) resul 
btained by using extra long rails; methods used to ensure 
safe expansion of the rails and anchoring of the track; (6) 
technical and financial results shown by welding points and 
crossings. 
Reporters : 
*Herr Miller, German State Railways, 
Monsieur Ridet, Eastern Railway of France. 
Mr. Ellson, Southern Railway. 
Question ITI : 


Methodical and periodical maintenance of: (1) metal 





bridges ; (2) signals ; (3) metal supports carrying the contact 
wire on shaves shllnmive. Organisation, working methods, 
materials used. 
Reporters : 
Monsieur Degreef, Belgian National Railways. 
Mr. Fraser, London and North-Eastern Railway. 
*Monsieur Mundt, Netherlands Railways. 


2np Section: Locomotives anD Roiiine Stoox. 


Question IV : . 
Evolution of the rail motor car as regards its construction, 
and special investigation into the transmission and brake 
questions. Comparative methods of testing railcars. Detailed 
investigation into the costs of railcars and the methods of 
reducing them. 


Reporters : ; 
*Monsieur Dumas, Northern Railway of France. 
Monsieur Levy, State Railway of France. 
Herr Stroebe, German State Railways. : 
Mr. Wanamaker, Chicago, Rock Island and Pacific Railway. 


Question V : ; 
Recent improvements in steam locomotives of the usual 
type and tests of new designs (high-pressure reciprocating 
locomotives and turbine locomotives) as regards construction, 
quality of materials used, efficiency, working conditions, 
maintenance and financial results. Testing locomotives at 


locomotive e i tal stations, and in service with dynamo- 
meter cars and brake locomotives. 
rters 


Monsieur Parmantier, P.L.M, Railway of France. 
Monsieur Dugas, P.O.-Midi Railway of France. 

*Sir Nigel Gresley, London and North-Eastern Railway. 
Monsieur Mascini, Italian State Railways. 
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Question VI : 

Methods and devices used in connection with electric 
traction to save current between the supply side of the power 
station and the driving wheels (feeders, sub-stations, tractors), 
and in particular the use of mercury rectifiers. 

Reporters : 

Monsieur Eggenberger, Swiss Federal Railways. 

Monsieur Eckert, Swiss Federal Railways. 

Monsieur Kaan, Austrian Federal Railways. 

*Mr. Fairburn, London, Midland and Scottish Railway. 


3ep SxecTion : WORKING. 


Question VII : 

Economical operation of the main line system’s secondary 
lines. Various methods adopted to adjust the operating 
facilities, safety measures, and station organisation to the 
volume of traffic. 


Reporters : 
Monsieur Grandjean, Alsace-Lorraine Railways. 
Monsieur Gilmaire, P.O.-Midi Railways of France. 
*Monsieur Palmieri, Italian State Railways. 
Monsieur Emers, Swedish State Railways. 


Question VIII : 
Application of rational 
transport of goods, ial 


organisation (planning) to the 
ly in « tior 
functions and internal worki 


1 with: (1) the 
yards; (2) the 





of shunting 


provision of inter-yard connections ; (3) the estimation of the 
probable traffic to be dealt with and the provision of the 
trains required ; (4) the information to be given to the con- 


opportunities which these Congresses offer for dis- 
cussion by railway officers of all departments have 
done much to bring about that close degree of inter- 
national co-operation between railways which ensures 
an efficient service to the passenger and the trader. 
Whilst the results are most noteworthy in the case 
of the railways of Continental Europe, which have so 
large an amount of inter-running of through expresses 
and goods trains, it was noteworthy that the Paris 
meeting was attended by representatives from the 
Indian, Chinese, Japanese, American, Argentine, 
Brazilian, South African, and New Zealand Railways, 
to mention but a few of the more tian a hundred 
railway administrations which were represented, 
excluding the by no means small number of purely 
Government officials and representatives of light 
railways. In addition to the discussion of the papers 
submitted, the afternoons were occupied with a large 
number of technical visits, for which excellent arrange- 
ments had been made by the various French railways. 


VisITs AND INSPECTIONS. 
Space does not permit more than a brief reference to 





the more outstanding of these inspections, which 





from India, or far distant countries, who could not 
in the normal way hope to keep in touch with the 
latest European practice. 

Though many naturally took advantage of the 
possibility of making journeys in one or more of the 
various types of high-speed railcars, it was a happy 
thought of the French railways to assemble in Paris 
noteworthy examples of their latest rolling stock 
designs; in certain cases these had not yet been 
placed in regular service ; for instance, the remarkable 
twin-articulated, multiple-unit electric sets—Fig. 1— 
for the outer suburban service of the State Railway 
from Montparnasse, and the powerful oil express 
locomotive shortly to be tested on the P.L.M. main 
line between Paris and Marseilles rated at 4000 H.P. 
Other P.L.M. exhibits were a 4-8-2 (“ Mountain ”’) 
type express locomotive; a 2-10-2 heavy freight 
engine, rated 3000 H.P. at the draw-bar, a type 
normally used between Laroche and Dijon over the 
Blaisy-Bas Summit; a reconstructed express type 
‘* Pacific,’’and the streamlined train in service between 
Paris and Marseilles, including its reconstructed 
4-4-2 (‘‘ Atlantic ’’) type locomotives. There were 
also examples of some of the latest couchette coaches, 











FIGS. 1 AND 2—FRENCH STATE RAILWAYS—ARTICULATED ELECTRIC LOCOMOTIVE AND STEAM 


signees; (5) the acceleration of the turn-round of empty 
stock ; (6) the use of containers and rail-road wagons. 
Reporters : 
*Dr. Baumann, German State Railway. 
Mr. Barrington-Ward, London and North-Eastern Railway. 
Monsieur Colle, Belgian National Railways. 


Question IX : 
Results obtained from the automatic and distant operation 
of signals and points, and from locomotive cab signals. 
Reporters : 
*Monsieur Tuja, P.L.M. Railway of France. 
*Monsieur Lemonnier, State Railway of France. 
Monsieur Miszke, Polish State ilways. 
Monsieur Bellomi, Italian State Railways. 
Monsi i iani, Italian State Railways. 


4ruH Section : GENERAL. 





Question X : 

Effects of the world crisis and road competition on the 
railway position. Corresponding changes in railway com- 
mercial policy. 

Reporters : 

*Dr. Trierenberg, German State Railway. 

*Dr. Cottier, Swiss Federal Railways. 

Monsieur La Valle and Monsieur Mellini, Italy. 

Mr. Ashton Davies, London, Midland and Scottish Railway. 

Question XI: 
Selection, orientation, and instruction of railway staff. 
Reporters : 

*Monsieur Wojciechowski, Polish State Railways. 
Monsieur Hondi, Czecho-Slovakian State Railways. 
Monsieur Lo Balbo, Italian Tramways. 

5ruH Section: Lieut Ramways anp CoroniaL Rarways. 
Question XII : 

Co-ordination of operation as between main line and light 
railways. 

Reporters : 

Monsieur Delille, French Light Railways. 

*Monsieur Belmonte, Italian State Railways. 

Monsieur Tosti, Italian State Railways. 

Question XIII : 

ae ieee for the fixed plant of railways with light 

traffic, intended to prevent the use of unnecessarily expensive 

track equipment, and generally to give economical working. 
Reporters : 

*Monsieur Svoboda, Czecho-Slovakian State Railways. 

Monsieur Van Noorbeeck, Belgian National Light Railways. 
It is the practice for one of the reporters to sum- 

marise his own report and those of his colleagues, and 
this special reporter is marked with a star in the above 
list. Each summary is then discussed and the con- 
clusions adopted, sometimes after considerable 
amendment. Since the Congress Association includes 
railway administrations in all Continents, the 
linguistic problems which inevitably arise are of no 
mean order, and, in the case of the Paris meeting, 
French, English, and German were the three official 
languages. 

Varying climatic and other conditions of necessity 
bring about a degree of generalisation in the con- 
clusions adopted, and much criticism is sometimes 
voiced on that score ; but, taken all in all, though the 
conclusions may not carry one very far, and, of course, 
are not binding on the various railways, yet the 














enabled the delegates to gain an intimate knowledge 
of the remarkable progress in the technique of engi- 
neering and organisation which has been already well 
known to those who have followed French railway 
progress during the last ten years. One might wish 
that such energy could have been rewarded with a 
much greater degree of financial success, but so far 
there is no sign of any decrease in the steadily growing 
financial deficits ; indeed, recent social legislation 
must inevitably result in a still more serious financial 
result for 1937. Delegates were loud in their praise of 
the excellent lay-out of permanent way workshops 
of the Nord Railway at Moulin-Neuf, whilst others 
took the opportunity to 

visit the same company’s 








LOCOMOTIVE WITH HUET DEFLECTOR 


which have earned much approval from the public in 
recent years. 

The P.O.-Midi placed open to inspection two of its 
reconstructed “‘ Pacifics ” modified along the lines of 
Monsieur Chapelon’s researches, which have created 
a virtual revolution in high-speed steam locomotive 
traction throughout France; one of these machines 
was completely streamlined, and the other had been, 
like several sister locomotives, converted to the 
4-8-0 wheel type. It was striking that the briquettes 
to be found on both these locomotives were stamped 
with the names Cardiff or Newport, but the steadily 
extending electrification of this company’s main 








locomotive depét at La 
Chapelle and the carriage 
examination and cleaning 
sidings at Le Landy. For 
operating officers the large 
marshalling yard recently 
completed at Vaires on the 
Est Railway proved well 
worth a visit, as also that 
at Le Bourget (Nord) ; 
whilst for locomotive engi- 
neers the testing plant at 
Vitry-sur-Seine was pro- 
bably the chief centre of 
attraction. Other official 
visits included those to the 
psycho-technique labora- 
tory of the Paris motor 
bus operating company 
(S.T.C.R.P.) and the print- 
ing works of L’ Illustration, 
but many found even more 
interest in the unexpected 
additions to the  pro- 
gramme, such as the special 
rolling stock exhibits at the 
Gare St. Lazare (State 
Railway), the Gare de Lyon 
(P.L.M.), and the Gare d’Austerlitz (P.O.-Midi), as 
well as the exhibition of various container designs at 
the Batignolles goods station. 

The International Railway Congress meetings, 
which only occur at intervals of about four years, 
must be unique in that the delegates are provided 
with travelling facilities which enable them to visit 
installations at will throughout the country in which 
the Congress is held, and by this means engineers 
may inspect in situ new practices and methods of 
construction in many sections of the country in a 
comparatively short time; this beneficial aspect of 
the meetings should not be overlooked, and it is 
particularly valuable in the case of, say, delegates 











Fic. 3—FRENCH STATE RAILWAYS~—ALL-METAL COACH 


line must inevitably reduce the demand for South 
Wales coal. A further interesting feature of a visit 
to the footplate of these locomotives was the difficulty 
which streamlining creates in the ability of the engine 
crew to pick up signals easily at high speed. This 
was specially noticeable on the P.O. streamlined 
* Pacific,” whilst many of the British visitors 
remarked on the comparative inaccessibility and 
multiplicity of controls as compared with current 
British practice. Two 2-D-2 type express electric 
locomotives completed the P.O.-Midi exhibit, wiile 
a very similar locomotive was shown at St. Lazare, 
intended for the Paris~Le Mans main line electrifica- 
tion, which was officially inaugurated between 
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Versailles and Le Mans on Thursday, June 10th. 

The streamlined State Railway’s express train 
was perhaps the most notable of all the exhibits 
because, by very careful designing, the weight of 
the coaches has been brought down by about 10 
tons, namely, to 35 metric tons, and thus within 
measurable distance of current British practice. 
Two photographs of this remarkable all-metal train 
and its streamlined locomotive are reproduced here- 
with. Equipped with special forced ventilation and 
constructed on the tubular system, the train is likely to 
create a revolution in French passenger coach design, 
since the tare weight of the ten-car train is reduced 
from about 460 tons to 360 tons, thereby enabling 
three extra coaches and a further 200 seats to be 
provided for an equivalent load. 

Paris, from which five large railways radiate, 
is an ideal centre for a railway meeting of this nature, 
and that the fact was appreciated may be seen from 
the attendance of over six hundred delegates ;_ it 
is appropriate to record that the British delegations 
were particularly strong, and few discussions took 
place without their views being put forward. 


THE CONFERENCES. 


We may now turn to a summary of the official 
papers which were contributed and the conclusions 
reached therein. Obviously of primary interest 
to readers of THE ENGINEER are the papers con- 
tributed to Section I: Way and Works, i.e., civil 
engineering, and Section II: Locomotives and 
Rolling Stock, t.e., mechanical engineering, though 
there are certain engineering considerations, such 
as marshalling yard equipment and signal practice, 
which were the subject of discussion by Section III. 
It is proposed, therefore, to draw attention to 
the main features of the discussions resulting at 
the First Sectional Meetings, and to deal with the 
main considerations and conclusions reached in the 
Second Sectional Meetings. 


STRENGTHENING THE TRACK FOR Hicu SPEEDS. 


The construction of modern track to carry loads 
at high speeds and the modernisation of old track 
for such purposes is a very apposite subject for 
discussion in view of the widespread demand for 
acceleration of main line services. The growing 
divergence of present European and American 
practice, whereby the axle load in the former hardly 
ever greatly exceeds 20 tons, but in the latter often 
totals 35 tons, was well exemplified in this report, 
as was also the Continental European practice to 
permit a higher speed for railcars than for ordinary 
trains. It appeared to be agreed that track stresses 
will increase owing to the dynamic effects of the loads 
moving at high speeds, but this assumption is by 
no means borne out by contributions to similar 
discussions in the United States, where, owing to 
the better balancing of the moving parts of the 
most modern motive power units and, in many 
cases, their lower axle loads, track stresses are kept 
low. Similar conclusions seem to have been reached 
in Germany as reported by Dr. Miiller, of the German 
Railway. Several tributes were paid by foreign 
engineers to the comparative strength of the British 
design of chaired track with bull-headed rails, and 
it was apparent that more than one Continental 
railway was envious of this form of protection 
against lateral movement, it being pointed out that 
with the British design the sleeper spacing is very 
much wider than on railways where the flat-bottomed 
rail is in use. Certainly, it is a fact that three British 
railways permit of higher maximum steam train 
speeds than those which are allowed in any other 
Continental European country except on certain 
German lines. 

Considerable divergence of opinion was found to 
exist in regard to the desirability of utilising a heavier 
rail than the 95 lb. to 100 lb. section, which may be 
regarded as the standard for Europe ; but the P.L.M. 
is converted to the advantages of a heavier section, 
and a considerable mileage (345 miles by the end of 
1937) on the Paris—Lyons main line is now laid with 
it. Rail joints, forming the weakest part of the track, 
are naturally the object of study by many railways, 
but the problem is closely linked with that of welding 
to obtain their elimination, the subject of a separate 
report. In the meanwhile, the use of longer individual 
rails—and no country has made more progress in 
this respect than has Great Britain—is reducing by 
some 50 per cent. at least the number of rail joints on 
main lines when rails are renewed ; thus the Belgian 
National has adopted an 18m. length as standard, 
and is experimenting with 27 m. lengths; and on the 
German Railway 30m. rails are already in use on 
6875 miles of track. It was, in general, agreed that 
with speeds authorised up to 93 m.p.h. (150 kiloms.) 
for ordinary trains, and 100 m.p.h. (160 kiloms.) 
for railcars, track stresses may increase and their 
dynamic effects should be the subject of further 
investigation, also that increased stresses on the 
rails are likely to lower their life. 

This civil engineering section placed on record its 
preference for the use of a wooden sleeper for high- 
speed work, though a Southern Railway delegate 
stated that experience with steel sleepers had proved 
satisfactory in spite of the fact that they are not suit- 
able for use in electrified areas or with automatic 
signals, two realms in which the 8.R. is regarded as 
peerless. That one available means of strengthening 





the track was by means of increasing the number of 
sleepers per mile was agreed in principle, but no engi- 
neer pointed out that the difficulty of packing is pro- 
portionately increased. The reports drew attention 
to the realisation that increased ballast depth beneath 
the sleepers had proved very efficacious and it would 
appear from the figures quoted that many foreign 
railways have a greater depth than do the British 
railways. The value of good drainage is now uni- 
versally recognised. An interesting point was deve- 
loped by the permanent way engineer of the Midi 
Railway when he drew attention to the fact that his 
company had increased its formula for super- 
elevation as a result of the use of high-speed electric 
locomotives. It is not necessary to relate the con- 
clusion in regard to the designs for crossings, but there 
can have been few papers at the Congress more 
fruitful of useful discussion than this one relating to 
the adaptation of track for high-speed operation. 


WELDING OF RAILS AND CROSSINGS. 


It would be no exaggeration to claim that few 
problems have been more to the forefront in the 
railway civil engineering sphere than the potential 
advantages of welding the rails into long lengths. 
Elimination of rail joints, smoother and more silent 
running, and reduced maintenance costs have to be 
offset against higher first cost and in the technical 
sphere unsatisfactory behaviour of the welded joints. 
The reports submitted at Paris and the interesting 
discussions thereon have done much to clarify the 
position about which there was considerable mis- 
apprehension. Dr. Miiller’s summary report was a 
most valuable exposé and revealed the true status of 
German practice, and no country can claim longer 
experience. His statement was categorical that the 
German mills were rolling 30-m. to 60-m. rails for 
main lines, and it was not the policy of the Deutsche 
Reichsbahn to weld these rails, welding being reserved 
for increasing the rail lengths on secondary lines. 
The Est Railway also reported the adoption of a 
similar policy for second-hand rails. In Germany it 
had been found desirable to have frequent rail jomts 
in order to break the resonance of the oscillation of 
rolling stock at very high speeds. Many had made 
tests with continuously welded lengths in long 
tunnels and with varying results, but the Reichsbahn 
experience showed that the costs for the maintenance 
and the laying of such lengths as up to 2000 m. did 
not justify their adoption, and the policy of that 
railway was not to exceed a length of 60 m. for rails 
in tunnels. Practically no mention was made of the 
extensive rail welding programme now being carried 
out on an Australian railway nor of the practice on 
the Delaware and Hudson, the only American main 
line system to weld into long continuous rails outside 
tunnels. 

Considerable discussion centred on the desirability 
of using an impact or a bending test for the welded 
joint, while figures quoted went to reveal a lower 
proportion of weld breakages with the resistance 
process than with the thermit process. The advan- 
tages of welding rails on bridges was strongly 
stressed, and there was little difference of opinion 
revealed on the enormous advantages obtained from 
the use of welding for the repair of crossings and the 
building up of running surfaces which can be effected 
without interference with traffic working. The several 
reports submitted to the Paris Congress on the 
subject are worthy of study by all railway permanent 
way engineers, because so much misapprehension has 
existed on the extent to which welding into con- 
tinuous long rail lengths had been developed as 
standard policy in other countries, notably Germany, 
where Dr. Miiller and his colleagues have also been 
conspicuously careful to stress the fact that up to 
1936, at any rate, their work was entirely experi- 
mental. 

From the further information now elicited from the 
collection of reports on this subject it would seem 
that at present the only three railways which have 
adopted continuous rail welding as a definite policy 
are the Delaware and Hudson, the Victorian State 
Railways, and the London Underground in tunnel 
sections. The balance of European technical opinion 
is as yet apparently in favour of steadily replacing 
the shorter rails now in the track by new rails of 
much greater length, in fact, as long as the various 
rail mills can supply. The feeling was unanimous 
that further study should be given to this problem at 
the next Congress, and in the meanwhile great care 
should be taken during the execution of welding by 
the use of suitable tests, both mechanical and metallo- 
graphic. 

The third question discussed by Section I on main- 
tenance methods will be dealt with later in this 
report. 

Bridges and Signals.—The last question discussed 
by the civil engineering section related to the main- 
tenance of metal bridges, si , and the metal 
supports carrying contact wires on electric railways, 
thus usefully filling a gap which has too long remained 
comparatively uncovered by extensive reports. 
Although the individual reports submitted revealed 
many divergencies, in practice, more particularly 
with regard to the organisation of the signalling 
departments, there was almost complete unanimity 
in the conclusions reached, while the discussion 
brought out certain points. of considerable interest. 
Thus delegates in general expressed approval of 





maintenance work, such as derusting, being carried 
out by the railway’s own staff rather than by con- 
tractors, and the use of rubber in bridges to reduce 
maintenance costs was stressed by Monsieur Robert 
Levi, of the State Railway of France, which had 
adopted this as a practice for about five years. 
Protection of bridge girders against locomotive smoke 
by means of reinforced concrete was stated to require 
detailed care, and Monsieur Ridet, of the Eastern 
Railway (France) advocated a thickness of 3 cm.; 
the Belgian Railway reported satisfactory results 
with this form of protection and it has also been used 
on the German Railway. 

There was general agreement that staff responsible 
for bridge design should also be intimately connected 
with their maintenance, and that pneumatic or 
electric derusting apparatus would, in suitable 
cases, reduce maintenance costs. Whilst repainting 
is normally necessary, according to climatic and 
other conditions, every two to six years, examples 
were quoted of the period occasionally reaching 
ten years. Whereas spray painting, though not used 
with white lead paints, may effect savings, the 
importance of being able to let the coats of paint 
follow one another in quick succession so as to 
avoid removal of scaffolding was particularly stressed. 

The use of welding is steadily growing for bridge 
strengthening and on bridges welded rails, thereby 
eliminating rail joints, were suggested as desirable 
in view of the increased train speeds; apparently 
certain railways own their own X-ray apparatus 
for testing welds. An advantage of welding is the 
reduced interference with traffic. 

Turning to the maintenance of signalling equip- 
ment, the advantages of a separate division or section 
which could look after telephone and telegraph 
apparatus was generally agreed to. A point of con- 
siderable interest in the reports related to the use 
of mechanical or electrically operated levers; the 
approximate ratio appears to be 10 to | in the case 
of heavy traffic lines; another feature worthy of 
note was the hours worked by signal maintenance 
staff. On many railways time off is allowed in lieu 
of overtime, and in most cases the pay is by the 
month and not by the hour. The L.M.S.R. appeared 
to be one of the few railways to check periodically 
the luminosity of electric signals and also their 
focusing. This same company also reported 
a systematic check of track circuit relays. The 
Eastern Railway of France has reduced very con- 
siderably the phantom effect in lamps by adopting 
the pear-shaped design in place of the spherical design, 
and it was apparent that not many railways as yet 
employ double-filament lamps, neither do many 
seem to keep detailed statistics of the total burning 
hours. The general tendency is to use a voltage 
somewhat lower than the rated voltage, and on 
several railways the lamps in automatic block signals 
are replaced after they have burnt less than their 
rated life ; the maximum total burning hours reported 
was 4000 hours. Enamelled iron signal blades are 
steadily replacing other types, notably those made of 
wood ; similarly, the tubular or lattice metal post 
is replacing the wooden post, but some railways still 
prefer reinforced concrete. As regards metal supports 
for contact wires, the distance between supports 
was found to vary from about 200ft. to 330ft., and, 
as a rule, the chief mechanical engineer’s department 
is responsible for maintenance. Many supports 
of U and L section are fabricated by welding old 
rails, and complete galvanisation was recommended 
in place of metallisation by spraying in a liquid state. 

Railcars and the Costs.—The rise of the railear, 
or autorail, as it is known in France, has been 
phenomenal, and the reports submitted for Question 
IV were full of informative data. To be sure there 
is some difficulty concerning definition, as Monsieur 
Renevey, of the O.C.E.M., pointed out, because 4 
power unit of 1800 H.P. is rather hard to envisage 
as a railcar, and the large American units have 
become in reality power cars hauling nine or ten 
or more trailers, but the European unit as commonly 
found in service is a single-unit car suitable for work- 
ing as a twin with another car of similar type, as 
witness the Renaults to be found working over wide 
areas in France. The famous German flyers are 
two-car or three-car units, and some large sets are 
to be found on the Nord Railway working from 
Paris to Lille or Belgium, and on the P.L.M. Railway ; 
but the vast majority are single cars of which several 
hundred are in service in France and several hundred 
more are to be found throughout other European 
countries, The British railways are almost alone 
in Europe in not having developed extensively the 
use of these light, and often-called inexpensive, 
units, but the discussions at the Paris meeting rather 
go to show that the home railways, whilst naturally 
hesitating to replace home-produced coal by imported 
oil as a fuel, have been extremely wise in going very 
slow over the adoption of a policy which seems to 
be providing a series of problems which Continental 
railways are finding it by no means easy to solve. 

As was pointed out by Monsieur Dumas, the modern 
railcar only dates back to 1932, and it was agreed that 
satisfactory technical solutions have been found 
recently so far as concerns speed, acceleration, 
braking, and safety problems. Nevertheless, the 
future of the railcar depends on other considerations, 
such as comfort, economical maintenance, and capa- 
city. It is, indeed, just these matters which have held 
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up its adoption to any important extent in Great 
Britain, and it has to be remembered that the British 
railways cannot rely on Government financial aid 
as can nearly all Continental railways. Railcar opera- 
tion requires a special technique, and it may demand 
for success improvements to track in the form of 
adjusted curves, super-elevation, and elimination of 
rail joints, but this conclusion, as adopted by the 
meeting, seriously offsets the advantage, claimed for 
railcars, of economy. 

Railcar engines were regarded as coming within 
three classes :— 


(a) 600 H.P. and over, such as are being used 
extensively in the United States, for instance, on 
the Zephyrs or the Union Pacific streamliners. 

(b) 300 H.P. to 600 H.P., averaging about 11 lb. 
per horse-power, the type commonly met with on 
Continental European railways. 

(c) Up to 300 H.P., amongst examples of which 
may be quoted the horizontal engines at work in 
Germany, France, and Czecho-Slovakia. 


Supercharging, which is in considerable favour, 
enables the power to weight ratio to be increased as 
well as improving the behaviour of the motor, 
with better dissipation of the lost heat units. Mecha- 
nical transmissions were regarded as being satis- 
factory up to 300 H.P., and French and Italian experi- 
ments are being conducted for higher horse-powers. 
Electrical transmissions were agreed as being per- 
fected for all powers, even on heavily graded lines and 
in the case of multiple-unit working. Hydraulic 
transmissions were also noted as making progress 
particularly in Germany and Austria for all powers. 
and engine speeds and even with multiple-unit opera- 
tion. Hunting of the bogies, vertical vibrations, and 
shivering seem to havegiven very considerable trouble, 
but the coning of wheels to 1 in 40 or the use of 
cylindrical tires were recommended as useful pallia- 
tives. Braking is usually effected by brake blocks, 
some of which are electrically controlled, as in the 
United States and Czecho-Slovakia. Regulators giving 
pressure on the blocks as speed increases have given 
satisfaction. Attention was also drawn to the eddy- 
current brake, which is in use on at least one series 
of railcars working on long steep gradients. Reduc- 
tion of noise through soundproofing is intimately con- 
nected with the problem of air conditioning, but 
undoubtedly increases weight and therefore requires 
increased power. Whereas some railways by using 
a slow motor of heavy construction have reduced 
maintenance costs considerably, others have aimed 
at the same goal through the construction of exceed- 
ingly light units. 

There were comparatively few data in the reports 
on the all-important matter of costs, but taking into 
account amortisation, the cost price of a railcar is 
stated to be 40 to 60 per cent. that of a corresponding 
steam train. It is legitimate to point out that a rail- 
car cannot do the same work as a steam engine, 
which can be detached from its train and used, it 
necessaty, for goods train work or shunting on a 
branch line. It is noteworthy that practically no 
reference was made to steam cars or petrol cars, 
such as the Bugatti and Michelin, which only appear 
to find favour in France, Czecho-Slovakia, and Austria. 
No mention was made at Paris of the large number 
of petrol-electric cars in service in the United States. 
Tribute was paid to the silence of the Michelin pneu- 
matic-tired vehicles, but limitation in weight per axle 
is equally a limitation of theif application. It is 
striking that Dr. Leibbrand (German Railway) 
stated that fast railcars would be replaced by high- 
speed locomotives with trains, while the triple railcar 
would find its function as a feeder in densely populated 
areas like the Ruhr. A French operating’ officer 
pointed out the necessity of adapting the railcar and 
its operation to the needs of the public, and herein 
lies the main difficulty of its application, namely, 
capacity and lack of space. Delegates to the Congress 
found that it was necessary to reserve seats on rail- 
cars some days ahead, and at week-ends many rail- 
car services were replaced by steam trains. It was 

.clear from the discussion that, though technical 
efficiency may have been reached, the railcar has many 
operational problems yet to be overcome. 

Recent I in Steam Locomotives and 
Testing Them.—Sir Nigel Gresley’s combined report 
produced an interesting discussion and its conclusions 
were adopted with but few important changes. It 
was agreed that a pressure of about 284 Ib. per square 
inch be regarded as the generally observed limit for 
boilers of conventional design, and 752 deg. Fah. 
as a total steam temperature appears to be the maxi- 
mum compatible with good lubrication. Thanks to 
the enlargement and improvement of the live and 
exhaust steam pipes and passages, the drop in 
pressure between the boiler and cylinders has been 
reduced and the discharge of the exhaust steam has 
been facilitated. 

The thermal efficiency of the locomotive has been 
improved by the better design of the exhaust passages, 
with the reduction of back pressure and improved 
combustion. Streamlining, which has been entirely 
developed since 1930, undoubtedly reduces air 
resistance at high speeds and thereby imcreases the 
horse-power available for traction . From 
the various reports it may be gathered that the study 
given to turbine locomotives is probably the out- 
standing event of recent years. In most eases there 





is a tendency to abandon condensation in connection 
therewith. 

The Congress went on record as regarding testing 
stations as essential for scientific study, whereas 
dynamometer cars and brake locomotives form the 
best method of determining maximum draw-bar 
horse-power and fuel consumption under service 
conditions. A plea was entered for the standardisa- 
tion of locomotive tests, whether at testing stations 
or on the line. 

Electric Traction.—A report of much more limited 
interest, which was discussed by the Mechanical 
Engineering Section, was that dealing with devices 
to save current, in the case of electric traction, 
between the supply side of the power station and the 
driving wheels, with particular reference to mercury 
rectifiers. Pointing out that the question of saving 
current cannot be considered on technical grounds 
alone, but should be related to the work performed, 
Mr. Fairburn, the special reporter, gave pride of place 
to the improvement brought about by the mercury 
vapour converter, although naturally regenerative 
braking was mentioned. Other items of interest in 
the report and discussion were the use of mobile sub- 
stations, the reduction of weight of electric loco- 
motives, and the contact losses experienced on the 
A.C. and D.C. systems. With multiple-unit trains 
weight reduction had proved important as a means of 
saving energy, and sti i was claimed to 
reduce energy consumption at high speeds. Compared 
with the other questions discussed at the Congress, 
this one attracted but little attention, presumably 
owing to the small percentage of the world’s railways 
as yet electrified. Tie Pennsylvania is the only 
railway actually operating large mileages daily at 
speeds of over a mile a minute with streamlined 
electric locomotives, but in most electric locomotives, 
as in the case of the P.O. rapides and the new State 
Railway engines, no attempt is made-to reduce wind 
resistance. 


Automatic Operation of Signals and Locomotive Cab. 


Signals.—On. the other hand, the special report of 
Messieurs Tuja and Lemonnier on signals, so inti- 
mately connected with safety of operation, was the 
subject of a particularly interesting discussion, all 
the more so because of the revolutionary suggestions 
contained in the proposed conclusions. Under the 
subject of signalling maintenance it had been revealed 
that the French railways were operating signals 
mechanically at no less than 8200ft. from the signal- 
box, thus drawing attention to the wide divergence 
between British and French practice. The proposal 
that passenger trains should be permitted to pass stop 
signals at danger without stopping showed that the 
degree of divergence is steadily growing wider. The 
further suggestion that a driver should run “at 
sight” after restarting from a signal still at danger 
was amended, but with the recommendation that 
locomotives be fitted with signal repeating devices, 
the Congress appeared to favour current American 
practice rather than British. 

Conclusion.—It is not easy to express in a few 
paragraphs all the impressions gained from an Inter- 
national Congress of this magnitude, but in genera] 
terms one became aware of the widening guli 
between British and Continental railway practice and 
outlook. The discussions as reported, when carefully 
analysed, show that the British delegates as a whole 
spoke from practical experience of problems met with 
on the line, whereas most Continental delegates were 
more interested in the design of formule and the 
results of scientific tests often on a laboratory basis. 
It was clear that British practice was more realistic 
and coming more into line with Transatlantic methods 
and getting further from Continental European 
thought. The almost complete lack of American 
representatives (the two Canadian railways have 
recently resigned their memberships) is much to be 
deplored, and it weakened the English-speaking 
representation. All the more is this important, since 
so many matters of policy hinge on finance, and the 
British and American railways are almost alone, if 
one exchides the South American lines, in being the 
only large railways left reliant on their own financial 
strength. 

Though opinions may differ widely m regard to 
the value of such international meetings, it can be 
stated categ that many delegates found it 
well worth their time to attend the Paris meeting. 
The French railways did everything to make each 
day one productive of useful information, and under 
the genial of Monsieur Rulot, head of the 
Belgian National Railways, there was a remarkable 
smoothness of procedure and feeling of comradeship 
amongst those who attended, as befits a Congress of 
this nature. 

Many regrets were expressed at the absence of 
Monsieur Dautry, the energetic general manager of 
the French State Railway, whose retirement from 
that position after nine years, most active in their 
reconstruction of the railway system, took place on 
June 12th. 








Vicrorta’s PowErR ScHEME.—In order to meet the 
estimated expansion of the demand for ing the 
next fourteen years, the Victoria Electricity Commission 
has recommended the construction of a 200,000-kW hydro- 


| electric plant on the Kiewa River. The estimated cost of 


the plant is over £8,000,000. 





Obituary. 
SIR ERIC GEDDES. 


WIpEsPREAD regret will be felt at the death of 
Sir Eric Geddes, a British industrial organiser of 
outstanding ability, which took place at his home, 
Aldbourne Place, Hassocks, Sussex, on Tuesday 
evening, June 22nd. Sir Eric was the chairman of the 
Dunlop Rubber Company and Imperial Airways, and 
other allied companies, and during and since the war 
he held highly important offices of State. He 
was the son of an Edinburgh civil engineer, the late 
Auckland Campbell Geddes, who practised in India, 
where Sir Eric was born in September, 1875. Young 
Geddes was sent home to Scotland to be educated, 
and attended Merchison Castle School at Edimburgh, 
completing his education at the Edinburgh Academy 
and the Oxford Military School. His original inten- 
tion was to join the Royal Engineers, but he changed 
his mind, and, at the age of seventeen, went to America, 
where he stayed until he was about twenty-one. 

In America he gained a varied experience of railway 
practice, and worked for some time on the Balti- 
more and Ohio Railway and in the Southern States 
on lumbering work. On returning to England he 
was offered a post on a forestry estate in India, and 
after experience on light railway work, was appointed 
to the Rohilkund and Kumaon Railway, of which he 
became the traffic superintendent. While on leave 
in London, he was offered a post on the North- 
Eastern by Sir George Gibb, then the general manager, 
which he accepted and retained till the outbreak of 
war. The Government took advantage of his know- 
ledge in the transfer of the railways to Government 
service, and in 1915 to 1916 he was Deputy Director- 
General of Munitions Supply. Later he became 
Director-General of Transportation in France ; then 
Director-General of Military Railways; and finally 
Inspector-General of Transportation in all the Theatres 
of War. He became First Lord of the Admiralty in 
1917, a post which he held until 1918, when he was 
appointed a member of the Imperial War Cabinet. 
From 1919 until 1921 Sir Eric was Minister of Trans- 
port, and in his last year of office he undertook the 
economy inquiry—the ‘‘ Axe ’”—with which his name 
has since been associated. On retiring from ministerial 
service, he was appointed the chairman of the Dunlop 
Rubber Company and of Imperial Airways. In recog- 
nition of his national services he was made a Privy 
Councillor in 1917, receiving the G.B.E. and K.C.B., 
and in 1919 the G.C.B. was conferred upon him. In 
1920 he was madean Hon. LL.D. of Sheffield University. 

Sir Eric was notable principally for his remark- 
able powers of organisation. It was _ these 
powers which attracted the attention of Lord 
Kitehener in the second year of the war, when it 
had become manifest that all the resources of the 
country would have to be enlisted for the rapid manu- 
facture of munitions. Having put this matter in train, 
Sir Eric was directed to make an inspection of rail- 
way transportation in France, and in consequence 
of his report the manufacture of rails was accelerated 
in this country, the railway services here were reduced, 
and railways were pulled up so that the material 
might be sent to the Western Front. His appoint- 
ment as First Lord of the Admiralty was made in 
order to enable him to employ on naval concerns the 
genius for organisation which he had displayed in 
other directions. His outstanding work as the first 
Minister of Transport was the amalgamation of the 
railways of this country into the four groups which 
have existed since 1921. That was a tremendous 
task which called for all the energy, pertinacity, and 
determination which he had constantly at hand. 

Men such as he who are ruthless in the attainment of 
the ends they have in view inevitably make enemies, 
but whatever feelings of that kind Sir Eric’s activities 
may have inspired, his character won respect, and 
no one questioned that what he did, even the wielding 
of his famous “ axe”’ after the war, was well done, 
and that his actions were completely justified by the 
results. He will always be remembered as one 

the small group of men who by organisation 
put the Empire rapidly in a position to prosecute the 
war with resources which were augmenting even at 
the moment when the Armistice was signed. 








ArrPortT ror Toronro.—It has been decided to build 
a@ main airport for Toronto on the western sandbar at 
the Island, and an auxiliary airport nearer the city at 
Malton or Wilson-avenue. The airport at the Island 
will be constructed on the sandbar, at the western channel, 
which will be extended to provide for 3000ft. runways. 
This will be a land and seaplane base, and the estimated 
cost is 1,663,867 dollars, with the Dominion Government 
supplying the hangars, radio control, and meteorological 
services at both airports, and 450,000 dollars towards the 
construction of both airports. It is estimated that the 
cost of an a airport at Malton would be approxi- 
mately 553,467 dollars, while that at Wilson-avenue 
would be considerably higher at 1,023,493 dollars. There 
is a difference of opinion as to these sites, Wilson-avenue 
is nearer to the city, but would cost more to construct, 
whereas Malton is further away, about I7 miles, but would 
cost about half the amount necessary for the airport at 
Wilson-avenue. It is hoped that work on the new air- 
ports will be started soon, so that one or both will be 
ready in time to be used during the inauguration of the 
trans-Canadian air service next year. 
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New Electric Locomotives for the 
Natal Railways. 


extensions on the Natal railways, the Metropolitan- 
Vickers Electrical Company received orders during 1935 
for twenty-five additional 1200 H.P. electric locomotives 
from the South African Government. The work of con- 
structing seventy-eight locomotives was entrusted to 
this company in 1922, and in September, 1925, the order 
was increased to a total of ninety-five locomotives. The 
first two were put into service for training drivers about 
the middle of 1924. Electrical equipment of the 171 miles 


pre on account of more traffic and partly owing to 
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Fic. 1—MAP OF RAILWAY 


of line from Pietermaritzburg to Glencoe was proceeded 
with as rapidly as possible, and the final section was com- 
pleted and made alive in April, 1926, when a complete 
electric goods and passenger service was begun between 
these towns. The original ninety-five locomotives have 
now been in constant service for terms varying between 
about 9 and 12} years. 

A map of the railway as electrified up to date is shown 


from Johannesburg to Durban will be reduced considerably 
by a through electric service between these places. From 
the profile of the line, Fig. 2, from Glencoe to Pieter- 
maritzburg, it will be seen that the route is over very 
hilly country. There are many steep and long gradients, 
and many sharp curves. The sharpest has a 300ft. radius, 
and there are many of 373ft. and 716ft. radius. About 
25 per cent. of the track mileage has a radius of 1100ft. 
or less. 

Glencoe is situated near the centre of the Natal coalfield 
and the transport of coal to Durban constitutes a large 
part of the traffic on the line. With powerful steam loco- 
motives hauling the heaviest trains, the schedule between 
Glencoe and Pietermaritzburg was 16 h. 30 min., with 
loads from Glencoe to Ladysmith of 1000 tons, Lady- 
smith to Mooi River 820 tons, and Mooi River to Pieter- 
maritzburg of 850 tons. An electric train with three loco- 
motive units (Fig. 3), under the control of one driver and 
his mate, now conveys a load of 1500 tons the whole distance 
in 10 h. 15 min. 

From a generating station at Colenso, power is supplied 
through an 88-kV, three-phase, 50-cycle transmission 
system to sub-stations containing transformers, and either 
one, two, or three motor generator sets, each composed 
of a 500 r.p.m. synchronous motor, two 1000-kW gene- 
rators connected in series to give 3000 volts D.C., and two 
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FiG. 2—PRINCIPAL GRADIENTS, 


exciters. Normally the sub-stations are unattended and 
are started and stopped by semi-automatic control gear 
from an adjacent signal-box or station. From the over- 
head line the 3000-volt current is collected by two panta- 
graphs mounted on the top of each locomotive. Although 
difficult gradients and sharp curves make the running of 
heavy goods trains at maximum high speeds imprac- 
ticable, each locomotive runs on an average 7000 miles 
per month, which, considering the nature of the country, 











Sus - STATIONS, 





the steam locomotives. Coupled with a large reduction 
in overtime, the saving to the Administration in respect 
of wages paid to locomotive crews and guards is esti- 
mated at between £120,000 and £180,000 per annum, 
The new 1200 H.P. locomotives (Fig. 4), with four 
axles, each driven by a 300 H.P. axle-hung traction motor 
(Fig. 5) are either operated singly or two or three are 
coupled in tandem, and controlled from the leading loco- 
motive by a single driver and an assistant. The principal 
particulars for the new engines, which are suitable for 
multiple unit working in combination with any of the 
original ninety-five locomotives, are as follows :— 


Weight in working order ... 65-6 tons 
Weight on each driving axle... ... 16-4 tons 
Motor equipment on hourly rating ... 4-300 H.P. 
Total motor ratin 1,200 H.P. 


Tractive effort on full field at hourly rating 21,200 Ib. 


sn byenary mind wht Cee 
ractive effort on full field continuous 

rating LA ig TGS Ae ae eas Fe 
Speed corresponding to above tractive 

effort full field dE ORG, UB paki 
Weight of mechanical parts 37-4 tons 
Weight of electrical parts ... 27-4 tons 
Weight of extras 22 Stent 0-8 tons 
Type of locomotive 0-4 ++ 4-0 
OS eee ee 
Overall length of locomotive over couplers 43ft. 6in. 
Overall height from rails to pantagraph in 

its lowered position li tera # 
Overall width of body 9ft. 2}in. 
Diameter of driving wheel 4ft. 
Bogie wheel base ‘ S<s 9ft. 3in. 
Total wheel base staat Gat ce a's 30ft. 1lin. 
Distance between bogie centres 21ft. 8in. 
Brakes on locomotive a3 Compressed air 
Brakes on train ... Vacuum 


Although in the main the new locomotives are duplicates 
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AND SECTIONS OF TRACK COPPER 


of those supplied previously, the results of eleven years’ 
experience have been incorporated in the design, without 
impairing interchangeability of parts with those of the 
old locomotives. Five of the new bodies are being supplied 
by the Swiss Locomotive Company and twenty by Haw- 
thorn, Leslie and Co. All the bogies, gearing, traction 
motors, auxiliary motors, and generators, pantagraphs, 
electrical switchgear, and control gear are being made in 
the Metropolitan-Vickers Electrical Company’s works 








jad ry 
{A 3a A 


2 atilp 













¥ y 
ee | vita 






Sxab ‘s TO 
Mb ss ae, ee 

















‘FIG. 3-THREE 1200 H.P. LOCOMOTIVES HAULING A HEAVY MINERAL TRAIN 


in Fig. 1, and particulars of the original undertaking and 
subsequent extensions are given below :— 








Section. Route Track Date 
mileage. | mileage. | opened. 
Pietermaritzburg-Glencoe __... 170 287 1925-1926 
Pietermaritzburg—Cato Ridge... 30 60 1932 
Cato Ridge—Durban svelte as 45 126 1936 
Daimana-—Harrismith 60 71 1935 
Glencoe-Volksrust 78 90 1937 
Totals 383 634 





When the 150 miles route between Volksrust and 
Johannesburg are electrified, the time required to travel 


is a very high figure, whilst the maintenance cost, viz., 
1- 84d. per mile for the year 1934-35, is low. 

Regenerative braking, adopted on account of the long 
and steep gradients, contributes considerably to econo- 
mical operation, for besides reducing tire and brake shoe 
wear and making safe speeds on down gradients per- 
missible, at least 25 per cent. of the energy absorbed by 
the locomotives is returned to the line. In his paper 
read before the Institution of Electrical Enginéers in 
1928, Mr. F. Lydall gave figures for the previous year. 
The total mileage worked during that period by the 
ninety-five electric locomotives is given as 6,383,010 miles, 
representing 5600 miles per month per locomotive. It 
is also explained that the electric service is now worked 
by eighty-five sets of drivers and assistant drivers, who 





have replaced about 300 drivers and firemen required for 





where the locomotives are being assembled. As the draw- 
gear of the existing rolling stock has been converted 
to the Alliance automatic type, that of the new locomotives 
is naturally of that kind. The new locomotives are also 
fitted with Timken roller-bearing axle-boxes, for although 
no trouble has been experienced with the normal white 
metal journal axle-boxes on the original ninety-five 
locomotives, it is expected that the savings from reduced 
friction and lubrication will more than repay the extra 
cost of the roller bearings. On the new traction motors 
roller bearings are also used instead of waste lubricated 
white metal bearings. Another modification relates to 
the drive to the axle, which, in the case of the older design, 
is in the form of a pinion on the motor armature shaft to 
a solid gear wheel on the axle, but on these latest locomo- 
tives a spring gear wheel is being used to cushion the drive. 
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The auxiliaries consist, as before, of an air compressor, 
an exhauster, and two motor generators of 16 and 28 kW 
capacity. The two-cylinder reciprocating compressor, 
which supplies compressed air for the brakes and pneu- 
matic control gear, was made by the Westinghouse Brake 
Company, and is gear driven by a 110-volt D.C. motor, and 


and exhauster. The 28-kW motor generator set supplies 
low-voltage D.C. for exciting the fields of the main motors 
during regeneration. While the motor generator sets 
of the original engines have motors with two commutators 
in series connected across the 3000-volt supply, those of 
the new locomotives have a single commutator, giving a 

















Fic. 4—1200 H.P. D.C. LOCOMOTIVE 


corresponds in all respects with those fitted to the original 
engines. A 110-volt D.C. motor also drives the Reavell 
rotary drum vacuum brake exhauster, which differs from 
those on the old engines in that a ventilating fan and 
cover have been added to reduce the working temperature. 

















FIG. 5—TRACTION MOTOR 


The 16 and 28-kW motor generators consist in each 
case of a 3000-volt D.C. motor, a D.C. generator, and a 
direct-coupled blower, which ventilates the main motors. 
The 16-kW set works in conjunction with a small storage 
battery, and supplies current for lighting, the control 
circuits, and for the D.C. motors driving the compressor 





FIG. 6—-SWITCH GROUP ASSEMBLY 





considerable saving in bulk and weight of the complete 
sets. The arrangement and lay-out of the electro-magnet 
control gear on the new locomotives provides better 
cooling and ventilation, improved access to apparatus 
requiring maintenance and attention, and a reduction in 
the time a locomotive has to be kept out of service during 
its regular five-year general overhaul. 

Both the old and new locomotives have a driver’s 
cab—Fig. 8—at both ends, a corridor connecting the 
two cabs, and a central high-tension compartment con- 
taining all the 3000-volt control apparatus, with an inter- 
locked door which cannot be opened unless the panta- 
graphs are in the “ down ” position and earthed. 

The central high-tension compartment is now divided 
into three sections. In accordance with the original 
design, a single compartment contained the high and low- 
voltage control gear and resistances, but in the new 
locomotives the centre compartment contains the unit 
switches and other control gear, while the two outer 
sections house the main starting and other resistances. 
A clerestory roof above the high-voltage compartment 
of the original engines carries away the heat produced 
by the resistances, but the modern resistance chambers 
admit cool air through large-mesh covered holes in the 
floor, while heated air passes away through four large 
cowls on the roof. A sliding door gives access to each of 
the resistance chambers from the central high-voltage 
compartment, but as these doors are normally closed 
heat from the resistances and a large quantity of dust 
associated with the cooling air are excluded from the high- 
voltage control equipment which remains cool and free 
from dust. 

A notable alteration is that the unit switches and all 
other 3000-volt electrical control apparatus are mounted 
in two switch groups, facing each other across the body of 
the locomotive, thus making the apparatus accessible at 
the front and back. Any unit switch can be removed and 
replaced in a short space of time, and during the five- 
yearly general overhaul any switch group can be taken 


Fic. 7—RESISTANCE COMPARTMENT 





out through the top of the locomotive and be replaced 
by a reconditioned switch group, thereby saving several 
days in the time during which the locomotive is out of 
service. 

In Fig. 6 one of the new switch groups is shown. At 
the top is a double element overload relay and immediately 
below eleven 3000-volt unit switches. From left to right 
the bottom row consists of two stabilising resistance 
switches, a motoring regenerative change over drum 
switch, a series-parallel motor combination drum switch, 
a front-connected terminal board, a reverser drum switch, 
and two exciter field unit switches. As all the control 
wires to the magnet valves and interlocks are permanently 
connected to the front terminal board, it is only necessary 
to remove the external power and control connections 
from the back of the switch group before lifting out the 
complete assembly. The three-drum switches are much 
more compact than the original cam switch groups. 
They also have a lower contact voltage drop, and it is 
expected that they will need less maintenance. Similar 
advantages as regards compactness and maintenance 
costs have been effected by employing four smailer 
electro-pneumatic unit switches for the cam switch 
group to give the reduced field running notches. Further 
gains in simplification and compactness have been 
made in the control gear, for the 16-kW and 28-kW 





FIG. 9-ROOF OF LOCOMOTIVE 


motor generator sets, which are now switched directly 
across the 3000-volt supply without a starting resistance. 

While in the original locomotives the higher resistance 
steps of the starting and regenerative stabilising resistances 
are of metal strip and the remainder of cast iron, in the 
new locomotives these resistances consist entirely of cast 
iron grids, which permit of a more compact arrangement 
and have increased capacity to allow of abnormal shunting 
and train marshalling with considerably less risk of over- 
heating. In Fig. 7 is shown part of one of the resistance 
compartments, where two main resistance grids are to be 
seen in the upper part of the compartment and two metal 
strip resistance frames connected in circuit with the high- 
voltage motors of the motor generators in the lower part. 

The use of edgewise instruments in the driver’s cab 
(Fig. 8), instead of circular instruments, permits of a more 
compact arrangement and larger windows, thus improving 
the driver’s forward outlook along the track. The new 
lay-out of the high-voltage equipment, coupled with the 
omission of the ventilating clerestory, allows the roof of 
the locomotive to be level from end to end, as shown in 
Fig. 9. It also permits of a more convenient arrange- 
ment of the roof gear, such as isolating switches, choke 
coil and lightning arrester. All electrical connections on 
the roof now consist of bar copper strip supported on 
porcelain insulators instead of cable in conduit. 

While the original pantagraphs had two coilecting pans 
and a contact pressure of 26 lb. against the overhead line 
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the new design has only one collecting pan and the reduced 
pressure of 16 Ib. will reduce the wear on the overhead con- 
ductor. Other features of the new pantagraphs are that 
they weigh about 400 Ib. less than the older pantagraphs ; 
they are more rigid transversely and more easily follow 
& varying height of overhead line without sparking, whilst 
they are raised and lowered without shock to the line. 
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Modern Foremanship. By T. H. Burnuam, B.Sc., 
A.M.I. Mech. E. London: Sir Isaac Pitman and 
Sons, Ltd. 1937. Pages 175. Price 7s. 6d. net. 

Ir has often been contended that it is impossible to 

train men to be efficient foremen, and that they, 

in common with poets and artists, are “‘ born and not 
made.” Be that as it may, after carefully reading the 
book before us we are convinced that every foreman 
will be the better for reading it, as it exhibits a breadth 
of vision which is essential to good foremanship. 

Mr. J. A. Bowie, in his Foreword, says: “ No one 

to-day doubts the key position occupied by the fore- 

man. He it is who determines finally the tone and 
temper in the works. He is the non-commissioned 
officer of the industrial army.” We are not sur- 

prised that the author is not satisfied with F. W. 

Taylor’s definition of a foreman; indeed, we are 

much more in sympathy with leaving definitions 

severely alone, with the one proviso that he must have 
the qualities of a leader. 

In the first chapter is a sketch of the foreman’s job, 
with a brief description of how changes in the indus- 
trial world have had their effect in modifying the 
work and functions of the foreman, whose duties are 
increasingly those of a supervisory character. 

In Chapter II the qualifications for foremanship 
are discussed, and it will readily be admitted that good 
health is most important, and that “‘ power and drive 
and vitality are contagious.” We should give 
enthusiasm a high place and fully endorse as applic- 
able to agood foreman the words of the poet Browning, 
‘“‘Enthusiasm’s the best thing, fire and life’s all ; 
dead matter’s nothing.” The value to a foreman 
of self-rating is suggested, but whether introspection 
is good or bad is very debatable, and probably mainly 
dependent upon the person concerned. It should 
eliminate that self-satisfaction that so often proves 
damaging. 


Chapter LI discusses leadership, and is worthy | ®8Pe¢ 


of careful perusal, discounting as it does everything 
that savours of bullying, or even driving the team, 
and emphasising the necessity for avoiding ridicule, 
and even sarcasm, which should only be resorted to 
on the rarest occasions, if indeed at all. We empha- 
tically endorse the author’s contention that a good 
foreman should have the power to inspire his men. 
On this road lies success. 

The importance of co-ordination is stressed in 
Chapter IV, which develops the subject in its three- 
fold aspect, in relation to the management, to a fore- 
man’s colleagues, and to the operatives. The keynote 
to the whole problem of co-ordination is loyalty. In 
the opening paragraph of Chapter V, which deals 
with the foreman’s responsibilities, it is suggested 
that ‘a foreman is responsible for everything that 
happens in the shop. He is something like the doctor 
who is supposed to know everything, but never knows 
as much as he is supposed to know.” This is a fair 
statement of a position that is perhaps rendered 
more difficult by the modern tendency to functional 
management. 

But, before everything, a study of the human factor 
in industry must be made, and there must be culti- 
vated some knowledge of the various types and tem- 
peraments likely to be encountered. Two chapters 
are devoted to this phase of the subject. 

In Chapters VIII to XV the foreman’s relations 
with different branches of the organisation are con- 
sidered, these being the employment department, 
training of apprentices, payment of wages, health, 
accident prevention, works committees, planning and 
progress, and finally shop costs, a chapter being 
devoted to each. Obviously the foreman cannot be 
expected to be an authority on all these matters ; 
indeed, the author does not suggest it, but the more 
the general situation can be grasped, the better will a 
man be able to act efficiently as a foreman. 

It is pointed out that there is a growing tendency 
for apprentices to be trained by a separate super- 
visor, who can devote more attention to them than 
can a foreman under modern conditions, but we cannot 
help drawing attention to the fact that the most 
valuable asset in training is the acquisition of work- 
shop mentality, which can be gained far better in 
the rough and tumble of shop life under the fatherly 
eye of @ good foreman than in a shop reserved for 
apprentices. 

While it is agreed that foremen can learn much 
that is of value in shop administration by a careful 
study and application of statements prepared by the 
cost accountant, on behalf of a much-harassed shop 
official we take the opportunity of urging that only 
those items of expense over which foremen have 
control should be presented in detail to him, while 
all other charges could be summarised for him as a 
matter of interest. By this means a foreman can 
soon be persuaded to take a keen interest in the 
reduction of shop oncost. 





Throughout the whole of this book there is much 
that is provocative of discussion, much that is 
stimulating, and while the author is open to receive 
criticism, he disarms the critic by an outlook which, 
expressed in his own words, is- “‘ there is, in fact, 
much to be said on both sides,” and, to our mind, 
therein lies the charm of this whole treatise. He 
presents each phase of his subject clearly and con- 
cisely, but not dogmatically, and then leaves it for 
his reader to apply in his own way to meet his own 
particular problem. 

In order to render the style of presentation more 
consistent, it would be better if each chapter were 
written impersonally. It is noticed that insome the 
foreman is addressed personally, this being probably 
due to the fact that these chapters are based on 
specific lectures delivered to foremen. 

The author in his conclusion rightly states that 
‘““no amount of attendance at lectures and discus- 
sions or reading of books will give a man those 
personal qualities essential in the make up of an 
efficient foreman,” but that he appreciates the value 
of good reading is evidenced by his proceeding to 
give a useful bibliography for the use of the ambitious 
foreman who is prepared to widen his outlook by 
judicious reading. Not only are we convinced that 
this book must tend to give that breadth of vision, 
and help a foreman to live more fully, but it would 
be well for managers and other executives to make a 
study of it, and so understand the other man’s point 
of view, an important help to true co-ordination. We 
also commend this little work to the senior apprentice 
as a fitting beginning to his study of works adminis- 
tration. 


SHORT NOTICES. 


Thorpe’s Dictionary of Applied Chemistry. Vol. I. 
Fourth edition. By J. F. Thorpe, C.B.E., D.Se., &c., 
and M. A. Whiteley, O.B.E., D.Se., &c. London: Long- 
mans Green and Co., Ltd., 39, Paternoster-row, E.C.4. 
Price 63s. net.—The new edition of this dictionary has 
been completely revised and reset. This first volume 
covers the subjects from A to Bi, and each particular 
subject has been dealt with by an expert. The Editors 
have wisely reset the introductions to some of the articles 
which they considered should be retained from the last 
edition, not only on account of their historical value, but 
because without them the articles would fail to provide 
the reading interest which is aimed at. The new dictionary 
has been planned so as to embody the monographical 
t present in the supplementary volumes as well as 
the dictionary style of the previous edition. It is intended 
to publish one volume yearly, the last one to contain a 
general index and glossary. The publication of the work 
over a prolonged period means that a slightly modified 
system has had to be introduced so as to avoid giving 
in the earlier volumes references to volumes which may 
not appear for some years. In order to ensure this, each 
volume will be used as a means of bringing an earlier 
volume up to date. Thus, each item of importance 
contained in an earlier volume will be dealt with in a 
later volume under its own initial letter, and any up-to- 
date additions included. In a similar manner, earlier 
volumes will contain items of importance dealt with in 
general articles in later volumes, and in this case such 
items will be brought up to date in later volumes. There 
is no doubt that each year the chemical industry will 
look forward to the publication of these volumes which 
have for so long proved of valuable assistance and con- 
siderable interest. 





“* Verbal” Notes and Sketches for Marine Engineer 
Officers. Thirteenth edition. By J. W. M. Sothern, 
M.LE.S., &c. London: The Technical Press, Ltd., 5, 
Ave Maria-lane, E.C.4. Price 50s. net.—This book is so 
well known to sea-going engineers that there is little need 
for us to deal in much detail with the new edition. For 
convenience in handling it has been produced in two 
volumes which are to be read in sequence and each of 
which has a complete index. The first volume contains 
pages 1 to 704, and deals with workshop practice, boilers, 
various details, valves and valve data, general 
marine engineering chemistry, marine electric lighting, 
propellers, refrigeration, internal combustion engines, 
marine steam turbines, &c. The second volume, with 
pages 705 to 1341, contains answers and notes to engineer- 
ing knowledge questions; boilers and oil fuel burning ; 
notes on electricity, steering gears, general notes, refrigera- 
tion, &c.; turbines; internal combustion engines, water- 
tight doors, fire exti ing, pumps, indicator diagrams, 
and useful notes and data, and concludes with selected 
examples of engineering knowledge questions and answers. 
The _ ste are extensively illustrated with drawings 
and folding plates, which considerably enhance the 
value of the printed matter. The earlier editions of this 
book have for many years been the vade mecum of marine 
engineer officers and students, and the revised edition will 
be welcomed.” 


Practical Metal Turning for Engineers. By J. G- 
Horner. Fourth edition. Revised by Philip Gates. 
London: The Technical Press, Ltd. 1937. Price 10s. 6d. 
net.—Mr. Horner’s book, now in its fourth edition, is 
one of a class whose usefulness it is not easy to define. 
As we should expect from its author, it is an essentially 
practical book, written with an eye on the general and 
jobbi mY rather than the mass production factory. 
It is fall of sound commonsense about lathes and the 
work that can be done on them, and has many useful 


hints on chucking, tool , tool holders, screw cutting, 
and so on. — It should, t ‘ore, be useful to students 
or men with limited experience. But to learn lathe work, 


and particularly the art of chucking, the only thing is 
to do it yourself and to learn by several failures what will 
not work. Probably the majority of machine-shop fore- 
men will find little or nothing in this volume that is not 





familiar to them, but we suspect that they will enjoy, 
nevertheless, reading it, for most of us like listening 
to the views of other experts upon subjects with which 
we ourselves are well acquainted. We notice a couple of 
omissions which might be remedied in the next edition. 
The first is a discussion of the means of adjusting tool 
height, and the second devices for the accurate setting of 


work in lathes. 


Modern Railway Welding Practice. By Dipl.-Ing. O. 
Bondy. London: The Railway Gazette, 33, Tothill-street, 
S.W.1. Price 5s. net.—This book is the outcome of a 
series of special articles on the subject which appeared in 
The Railway Engineer and The Gazette. It covers 
@ branch of the welding industry which is still in its early 
stages, and on which but little literature has yet been 
published. The book deals mainly with welding as prac- 
tised on the German railways, but the position occupied 
by Great Britain in the art, and the pioneering work 
done here in its development, are properly recognised. 
In a concise and clear manner it covers all aspects of 
welding on wagons, carriages, locomotives, railcars, 
rails, bridges, and roof structures. The welding of rails 
is discussed in an interesting chapter which should help 
to remove some of the misapprehension about the practice 
in Germany, but it ought to be read in conjunction with 
the recent debate on the subject at the International 
Railway Conference in Paris. The information g ven in the 
volume, although somewhat abbreviated, forms a useful 
review of the applications of welding in railway practice. 





Utilisation of Electrical Energy. By E. Openshaw 
Taylor. 1937. London: The Universities Press Ltd. 
Price 2ls.—The author’s aim in writing this book 
has been to cover the range of the more usual appli- 
cations of electricity in a manner suitable for students or 
engineers who have not had occasion to specialise in any 
particular branch of electrical vai. owas It is intended, 
however, to cater largely for st ts. meral principles 
are stressed rather than practical details of construction, 
although such are included where necessary, together with 
a bibliography giving references for more detailed informa- 
tion. The standard is approximately that of the London 
University B.Sc. (Eng.) examination in electric power 
(utilisation), but it also covers the requirements of other 
examinations. At the end of each chapter there are ques- 
tions and answers which give students practice in dealing 
with the various qualities concerned and amplify various 
points occurring in the text. The book is based on lectures 
delivered to final year students at the City and Guilds 
College. 


The Electrification of Agriculture and Rural Districts, 
1937. By E. W. Golding. The English Univer- 
sities Press, Ltd. Price 16s.—In addition to describ- 
ing the various lications of electricity to farm 
and rural work, this Kk ts a fair review of the 
whole question so far as this is possible by a member of 
the electrical profession. The book is divided into three 
parts. The first is devoted to a general review of the 
subject from the social and economic aspects ; the second 
part describes the actual applications of electricity to 
agriculture and rural work ; while the last part deals with 
the purely electrical aspect. In the first two parts no 
previous knowledge of electrical engineering is assumed. 
Two short chapters devoted to the more important facts 
relating to the use of electricity have been included for 
the benefit of the non-technical reader. Where possible, 
both capital and running costs of appliances have been 
given. A price of one y per unit hae been taken 
because it facilitates ulations, but the actual price 
varies, of course, in different districts. 





Polyglot Dictionaries: General Terms, London: The 
Technical Press, Ltd., 5, Ave Maria-lane, E.C.4. Price 
6s. per volume.—The first three volumes of these little 
dictionaries which we have received are confined to 
general technical terms in English, French, and German. 
A somewhat unusual system has been adopted in the 
compilation of these books. Each volume is divided into 
two parts. The first is devoted to words followed by key 
eines and the second to key numbers followed by 
words. A separate language is used for each volume. 
Thus to find the meaning of, say, a French term, it is 
first looked up in the first part of the French volume and 
then its co mding key number is turned up in the 
second part of the English volume. In this manner it 
is possible for the publishers to prepare volumes in any 

whilst still retaining the same key numbers. 
Thus it is simple to find the corresponding words of any 
two or more languages by means of the key numbers. 
The books are of a handy pocket size and their price 
reasonable. 





BOOKS RECEIVED. 


. By H. J. Macintire. London : 


Refri; 
11, Henrietta-street, W.C.2. 


-frigeration Machinery 
Chapman and Hall, Ltd., 
Price 22s. 6d. net. 

Gases and Metals. By Colin J. Smithells, M.C., D.Sc. 
London: Chapman and Hall, Ltd., 11, Henrietta-street, 
W.C.2. Price 18s. net. 

Noise. By A. H. Davis, D‘Se. London: C. A. Watts 
and Co., Ltd., 5 and 6, Johnson’s-court, Fleet-street, 
E.C.4. Price 2s. 6d. net. 

The Royal i ’ Pocket Book, 1936. London: 
His Majesty’s Stationery Office, Adastral House, Kings- 
way, W.C.2. Price 5s. net. 

International Index to Aeronautical Technical Reports, 
1936. London: Sir Isaac Pitman and Sons, Ltd., Parker- 
street, W.C.2. Price 5s. net. 

Gear Cutting Practice. By F. H. Colvin and F. A. 
Stanley. London: McGraw-Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 18s. net. 

The Superheterodyne Receiver. ‘Third edition. By 
A. T. Witts, A.M.I.E.E. London: Sir Isaac Pitman 
and Sons, Ltd., Parker-street, W.C.2. Price 3s. 6d. net. 
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Rail and Road. 


RatLway ELECTRIFICATION IN LANCASHIRE.—Replying 
to a question in the House of Commons recently, the 
Minister of Transport said he understood that neither of 
the two main line railway companies concerned had under 
consideration any further electrification schemes in South 
Lancashire. 

Heavy Etsorric Locomorives.—It is reported that 
four electric locomotive, each weighing 102 tons, are being 
built in Germany-for service on the Bavarian electrified 
lines. The locomotives will develop 6000 H.P. at 15 kV, 
and are expected to haul a train of seventeen coaches at 
a speed of 100 miles an hour. 

New BripGss ror Moscow.—Plans have been approved 
for five new bridges over the river at Moscow. When the 
plans for the reconstruction of this city are completed ten 
new bridges will have been built over the river. The pro- 
jected bridges are to be 35-40 m. wide and will have a 
clearance of from 8 m. to 19 m. over the river in order to 
allow the passage of Volga ships arriving at Moscow 
along the new . 

WATERLOO BripGe.—The Highways Committee of the 
London County Council reports that, after discussion 
with the Minister of Transport, it has been decided that 
the new Waterloo Bridge shall have two carriageways, 
each 27ft. wide, with four foot refuges at intervals, 
and two foot , each 1lft. wide. The bridge will be 
sufficiently wide for six lines of traffic. The final opera- 
tions on the demolition of the old bridge are now in 
progress. 

ProrosepD NEw Bripgz Across THE MIssIssIPri 
RivER.—Tenders have been submitted to the Louisiana 
highway commission for the construction of a proposed 
new bridge across the Mississippi at Baton Range. The 
bridge, which will cost over eight million dollars to build, 
will have an overall of 12,000ft., of which 3326ft. 
will be over the river. The main span will be a cantilever 
with a vertical clearance of 65ft. above high water and a 
maximum horizontal clearance of 848ft. e bridge will 
carry one railway track and two 20ft. wide roadways. 

AMERICAN Roapway Drvipine Exprrments.—On an 
experimental highway in California a number of different 
designs are being installed along the centre strips to warn 
motorists to off. In one design the 6ft. wide centre 
strip of the has large black and white arrow-shaped 
inserts, the tops of which are about jin. above the road 
level. The raised arrows show up in headlights and when 
driven over produce @ series of slight bumps. In another 
design a series of rough black sections 5ft. long and 5ft. 
apart are used, Another design is in the form of a railway 
sleeper effect of rough narrow sections. 

Tue Manirotp VaLitEy Live.—Some time ago the 
London and North-Eastern Railway Company ted 
the whole of the land covered by the track of the 9 miles 
of the narrow gauge Leek—Manifold line to the Stafford- 
shire County Council. The line is now being dismantled 
by George Cohen, Sons and Co., Ltd., and a footpath is 
to be built in its place. The line, which has not been 
worked since 1934, was originally financed by a group of 
local farmers for the purpose of bringing milk from the 
farmsteads and to assist in exploiting what were believed 
to be valuable mineral its in the valley, and a hope 
was expressed that the railway would lead to the reopen- 
ing of the copper mines, the derelict shafts of which still 
pierce the slopes of Ecton Hill. 

WELDED TraMway Ratrs.—In his paper on Edin- 
burgh’s municipal transport system, read before the annual 
congress of the Tramways, Light Railways and Transport 
Association, Mr. R. MeLeod referred to an experiment 
made in the are welding of tramway rails. He said that 
the experiment was carried out two and a-half years ago 
on ten joints where the fished joints were beginning to 
bump. The rail was cut through at the joint, leaving a 
gap of jin. to fin., and the fish-plates cut off. Into the 
gap there was driven a steel shim of tri lar shape, with 
the apex removed, and fitted base down, so that the trun- 
cated apex was lin. below the rail head, the base being 
coincident with the underside of the rail. This shim was 
then welded to the rails on both sides right round. These 
joints were still so satisfactory that it was proposed to 
adopt the same method on some new rails. 

A New American Locomotive.—The Pennsylvania 
Railroad is designing a new type of steam locomotive in 
conjunction with the Baldwin, American and Lima loco- 
motive companies. To be known as the ‘“ Pennsylvania ” 
type, the new engine is being designed to haul a fourteen- 
coach train at 100 m.p.h. As described in a note in 
Railway Age, this type will be the largest, fastest, and most 
powerful steam i ever designed primarily for 
passenger service on the Pennsylvania. Having the same 
general appearance as the streamlined type of heavy 
steam passenger locomotive now in service, the new loco- 
motive, a 4-444 type, will carry two pairs of cylinders on 
a rigid frame, each pair providing power for four driving 
wheels. The tender, mounted on two six-wheel trucks, will 
have a maximum capacity of 25,000 gallons of water and 
26 tons of coal. As soon as one of the new type locomo- 
tives is completed road and plant tests will be made to 
determine its practical adaptation to various transporta- 
tion needs. 

New G.W.R. Hatts.—The Great Western Railway 
Company announces that a new halt at Mickleton, between 
Campden and Honeybourne, is to be constructed by the 
company to serve adjacent vi . The halt will have 
two platforms with shelters and will be ready shortly. 
The policy of providing halts for small and growing com- 
munities which have never before been “‘ on the railway ” 
has been consistently followed by the company for some 
years past, and in the last ten years alone 150 halts in 
rural areas, growing suburbs of big towns, and along the 
coast have been opened. This policy has only been made 
possible by economical methods of construction and 
operation, as the initial traffic would not justify a large 
expenditure on station buildings and staff. The company 
also announces that Dorton Halt between Brill and 
Ludgershall and Ashenden Junction will be opened on 
Monday, June 21st, and Furze Platt Halt between Maiden- 
head and Cookham, which will serve a growing residential 
area of Maidenhead, on Monday, July 5th. 








Miscellanea. 


CeMENT MANUFACTURE IN IRELAND.—According to 
reports, the cement factories at Drogheda and Limerick, 
with a total annual capacity of about 225,000 tons, will 
shortly begin production. 


New CHEMISTRY DEPARTMENT AT GLASGOW UNIVER- 
siry.—Work is soon to be started on a new chemistr 
institute at Glasgow University. The new institute will 
cost about £200,000, and the Carnegie Trustees are making 
grants of £118,000 towards the cost. 


Tzon anp Street Propvuction purme 1936.—In his 
annual report to the Comité des Forges the secretary- 
general, Monsieur Desportes de la Fosse, said that world 
production of pig iron during 1936 exceeded 90 million 
metric tons, and steel 122 million metric tons. 


New Tuse Works nEaR Giascow.—A new works for 
the production of non-ferrous metal tubes is to be built, 
by arrangement between I.C.1., Ltd., and the Coltness 
Iron Company, on the Scottish industrial estate at 
Hilli . It is hoped to begin production at the new 
works by the beginning of next year. 

Om Szarcu in Great Britary,—At the annual meet- 
ing of the Anglo-Iranian Oil Company, Ltd., Lord Cadman 
announced that a new search for oil is to be made near 
Whitby in Yorkshire. Since the spring of 1936 a total of 
over 16,500ft. of test drillings has been made in the 
South of England, and about 4500 square miles of country 
examined. 


New Factories at WELWyN.—Among the new factories 
under construction at Welwyn is one on a 10-acre site 
for Mouldrite, Ltd. Moulding powders for the plastics 
industry will be produced at this works. Another factory 
nearing completion is for B.C.R. Factories, Ltd., and it 
will be used for the manufacture of specialities from paper 
and textiles. 


BLAST-FURNACES ON THE Nortru-East Coast.—In addi- 
tion to the blast-furnace of Dorman, and Co., Ltd., 
which was recently relit at the firm’s works, 
the South Durham Steel and Iron Company has relit 
the first of two furnaces at its Seaton Carew Works. 
There are now thirty-four blast-furnaces in operation on 
the North-East Coast. 


Kernot Memoriat Mepat Awarp.—For distinguished 
engineering achievement in Australia, the managing 
director and chief engineer of ,the Adelaide Electric 
Supply Company, Mr. F. W. H. Wheadon, has been awarded 
the Kernot Memorial Medal by the committee of assessors 
of the University of Melbourne. The Medal was estab- 
lished as a memorial to the late Mr. William Charles 
Kernot, first Professor of Engineering at the Melbourne 
University. 

New Patace ror Giascow Exursrrion.—So great has 
been the demand for space at next year’s Empire Exhibi- 
tion that a second Palace of Industry is to be erected in 
Bellahouston Park, Glasgow, where the Exhibition opens 
next May. Although the Palace of Industry now being 
built will cover more than 2} acres, a companion building 
will be needed to meet the space demands of prospective 
exhibitors. Numerous allocations have also ‘i made 
in the Palace of Engineering, the Exhibition’s largest 
building, which covers nearly 5 acres. Many of the 
greatest engineering and industrial concerns in the world 
have already reserved large areas. 

ADHESIVES FOR Piywoop.—dAccording to a report, 
casein-silicate adhesives are being successfully used b 
the Russian Furniture Trust in the making of plywood. 
The adhesive, according to Chemiker-Zeitung, is made up 
of 100 of casein, 350 parts of water, 15 parts of 
sodium silicate, and 10 parts of slaked lime. Production 
of three-ply wood with this adhesive, it is stated, takes 
3 min. under a pressure of 14 kilos. per square centimetre, 
at a temperature of about 100 deg. Cent. By the use of 
such adhesives, it is claimed, the capacity of the presses 
is increased by over 200 per cent., and the cost of the 
process reduced by over 50 per cent. 


Cast Iron Stream Prres.—In his observations on a 
report on the explosion of a cast iron steam pipe at a 
colliery, the Engineer Surveyor-in-Chief to the Mercantile 
Marine Consultative Branch of the Board of Trade stated 
that “cast iron is the least reliable of the materials 
commonly used for steam pi Steel pipes, now in 
general use, are far more reliable than cast iron pipes, 
and having regard to the defects to which castings are 
liable, it is very disconcerting to learn from the report 
that a pipe made of inferior material and by an inferior 
process could have been put into service without the close 
inspection and hydraulic test invariably applied to steel 
pipes.” 

Poisonous GasEs IN InpustRy.—The Department of 
Scientific and Industrial Research has just issued the 
first of a series of leaflets describing standard methods 
for the detection of toxic gases in industry. The present 
leaflet deals with hydrogen sulphide (sulphuretted hydro- 
gen). It is perhaps not generally realised that this gas 
is very poisonous in high concentrations. For example, 
in concentrations of one part in 1000 by volume of air it 
is nearly as poisonous as prussic acid, and can kill almost 
as quickly. In concentrations of 1 part in 10,000 it gives 
symptoms of irritation in the eyes and throat after one 
hour’s exposure. The gas, the leaflet says, has a very 
widespread occurrence in industry. “In addition to its 
formation during the decomposition of all organic matter 
containing sulphur, it is encountered in many important 
industries, among which may be mentioned artificial silk 
works, chemical works, dye-making and dyeing works, 
coke oven and by-product plants, gasworks, grease- 
refining works, petroleum-refining works, tar distillation 
works, and sewage works. It is also encountered in the 
cleaning of sewers and cesspools connected with various 
other works.” The method of test adopted depends on 
drawing a known volume of the atmosphere under test 
through a piece of test paper treated with lead acetate 
specially fitted to a hand pump. The test paper becomes 
stained a brownish colour and concentrations of hydrogen 
sulphide from one part in 150,000 upwards can be gauged 
by comparing the colour of the stain with a carefully 
printed colour chart attached to the leaflet. 








Air and Water. 


Dock WipEntne at GrBRALTAR.—It is proposed to 
widen the 852ft. long No. 1 Dock at Gibraltar. 


Smncarore Ark Port.—On Saturday, June 12th, the 
new civil airport at Singapore was officially opened by 
Sir Shenton Thomas. ‘The new airport, which is within 
a ten-minutes’ drive of the centre of the city, cost over 
£1,000,000 to build, and is one of the largest and most 
up to date in the world. 


Lonpon’s Sasiprinc.—During the week ended June 
llth, 1140 vessels, representing 1,253,579 net register 
tons, used the Port of London. Of these, 588 vessels 
(979,434 net register tons) were to and from Empire and 
foreign ports, and 552 vessels (274,145 net register tons) 
were engaged in coastwise traffic. 


IntuminaTep SEAPLANE CHANNEL AT SrINGAPORE.—In 
order to assist the landing of seaplanes at night at Singa- 
pore, the Government of Singapore has placed an order 
with the General Electric Company for a number of 
illuminated buoys. .These buoys will be placed at 100- 
yard intervals along the main channel. 


A Fuicut rrom Russia To THE UNITED States.— When 
three Russian airmen flying an “ Ant 25 ” machine landed 
at Pearson Field, near Portland, in the United States, on 
Sunday, June 20th, they had flown from Moscow in 
2 days 15h. 17 min. The flight was made over the North 
Pole and Prince Patrick Island, Canada. 


H.M.S. “ Guoucester.”—It is announced that the 
last of the three cruisers authorised in the 1935 construc- 
tion programme, H.M.S. ‘‘ Gloucester,” will be launched 
at Devonport Dockyard on Tuesday, October 19th. The 
other two cruisers, ‘“ Liverpool” and ‘ Manchester,” 
were launched on March 24th and April 12th respectively. 


Liverpoot Docks Scueme.—The Mersey Docks and 
Harbour Board has confirmed a recommendation made 
last week to carry out an improvement scheme to cost 
£732,000 at the central docks in order to increase the 
facilities for the coastwise shipping trade of the port. Some 
particulars of the scheme were given in our Seven-Day 
Journal last week. 

Tue “ Grar ZerPretin.”—On Friday last, June 18th, 
the “ Graf Zeppelin ’’ made what is expected to be its last 
flight from Wiledrichehaven to Frankfort-on-Main. The 
airship is reported to be too old to be rebuilt for using 
helium as a lifting medium, and no more flights are to 
be made with German craft filled with hydrogen. In its 
eight years of service this Zeppelin has flown about a 
million miles. 

Soviet Arm Transport Pians.—lIt is anticipated that 
in 1942, when the third Soviet five-year plan is com- 
pleted, all the passenger and mail aeroplanes at present 
in use will have been replaced by high-speed machines. 
The length of main air lines will be increased by over 
25,000 kiloms., bringing the total to about 85,000 kiloms. 
Loeal air lines connecting the chief towns of the different 
republics, territories, and provinces will be increased to 
60,000 kiloms. 

Tue Port or Hampurc.—At a recent meeting of State 
and municipal officials, a number of improvements, to be 
carried out at Hamburg during the next fifteen years, were 
described. It is proposed to construct a suspension bridge 
over the Elbe, build a new quay, 3300ft. long, which will 
permit the berthing of four 20,000-ton ships at one time, 
and embark on a riverside building scheme. The bridge 
will be some 1650ft. long, and be carried 230ft. clear of 





Y | the water by 460ft. high pylons. 


INTERNATIONAL AERONAUTICAL FEDERATION.—When 
the International Aeronautical Federation opened at 
Ariel House on Wednesday, June 23rd, eighty-seven 
delegates, representing twenty-three countries, were 
present. At this meeting the English delegation is 
putting forward a comprehensive scheme for the standard- 
isation of maps used by air pilots. A proposal is also being 
put forwarfl that the affiliated countries should prepare 
flying maps to the scale of 1 in 500,000, and that agree- 
ment should be reached by Governments to ensure that 
there shall be no gaps in the series, and that an overlap 
of half a degree of latitude and longitude shall be ensured. 


ComBrneD SEA AND Arm TRAvVEL.—The Cunard White 
Star Company and the United Air Lines of the United 
States have combined in a joint service to enable passengers 
from Europe to cross the Atlantic by ship and upon arrival 
at New York board an air liner for California. The new 
service is being operated in connection with the sailings 
of the “‘ Queen Mary ” from Southampton and Cherbourg 
every other Wednesday, linked up with a special United 


Air Lines plane which will be awaiting the arrival of the 
* Queen afary at New York on the following Monday. 
Cleveland, Chicago, Omaha, Salt Lake City, San Fran- 


cisco, and Los Angeles are all on the direct route served 
by the air liner. 

Lioyp’s Register. or SHIPPING.—At a recent special 
meeting of the General Committee of Lloyd’s Register of 
Shipping, Sir George Higgins was re-elected Chairman for 
the ensuing year, and Mr. R. M. K. Turnbull, Chairman of 
the Sub-Committees of Classification. The Committee 
accepted with much regret the decision of Mr. Arthur L. 
Sturge not to offer himself for re-election as Deputy 
Chairman and Treasurer of the Society. To fill the 
vacancy caused by Mr. Sturge’s resignation, the Committee 
elected Mr. Ernest L. Jacobs as Deputy Chairman and 
Treasurer for the ensuing year. At the same meeting the 
Rt. Hon. Lord Essendon was re-elected as a member of 
the General Committee. 


New R.A.F. Bomprye Macutines.—Particulars have 
been issued of some of the latest types of bombing 
machines now in use in the Royal Air Force. The Bristol 
‘** Blenheim,” with its two 825 H.P. “‘ Mercury ” engines, 
has a top speed of 279 miles an hour at 14,000ft. The 
Fairey “ Battle,” with a 1050 H.P. Rolls Royce “ Merlin ” 
engine, has a top speed of 257 miles an hour at 15,000ft., 
with a range of about 1000 miles. An Armstrong Whit- 
worth “ Whitley,” with two 800 H.P. Armstrong Siddeley 
“ Tiger ” engines, has a top speed of 192 miles an hour and 
a range of 1500 miles. The Handley Page “ Harrow,” 
a high-wing monoplane with two Bristol “ Pegasus 
engines, has a speed of 190 miles an hour at 8000ft. 
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THE TRAINING OF SKILLED MEN. 


THE last word on the education and training of 
engineers and skilled men should come from those 
who have toemploy them. The teacher is never so 
good a judge as the employer himself. Unavoid- 
ably the teacher sees the work of his students 
from the scholastic standpoint. But an excellent 
student may prove to be a very indifferent work- 
man. He may lack the characteristics which are 
required in the corporate occupations of a factory ; 
he may be unamenable to discipline ; -disinclined 
to comradeship with fellow-workmen ; too greatly 
disposed towards the scientific side of things ; 
too critical of everything which departs from what 
he has been taught; and in general either too 
superior or lacking in adaptability to the callosities 
of the factory. Briefly, his personality may be 
wrong, either because he was born se or because 
in the course of his education and upbringing he 
has acquired characteristics which unfit him 
for workshop life. We have all known men who 
were excellent fellows—sometimes in the works, 
sometimes in the professions—until they had 
succeeded in a difficult examination. They 
were prone to complain that their merits were not 
recognised, that they ought not to be expected to 
do what they were doing, and that the Board was 
the right place for them, not the bench. It will 
not be forgotten that a speaker in a symposium 
on the training of apprentices at the ““ Mechanicals ” 
a few months ago said that there was a marked 
tendency amongst young men who had passed 
examinations to seek for “black coat” jobs. 
In other words, there is some danger of reducing 
theavailable supply of skilled men by the very means 
that were intended to make them better operatives 
by increasing their knowledge and _ intelligence. 

It is of great value to all who study the training 





of men for industry to have the considered opinions 
of employers who, as we have said, must be the 
final judges of the merits of the methods employed. 
We have therefore read with interest an article 
in a recent issue of Jron Age in which Mr. Philip 
Bliss, President of the Warner and Swasey Com- 
pany of Cleveland, Ohio, explains the means taken 
by his company to decide what was the best plan 


_|to adopt for the production of skilled workmen. 


We need not remind our readers that the Warner 
and Swasey Company enjoys an enviable reputation 
in America for machines, instruments, and 
apparatus of the highest precision. Its business 
cannot be carried on without the help of a large 
staff of the most highly skilled operatives. Follow- 
ing a plan which works much better in the United 
States than it does in Europe,.Mr. Bliss circulated 
a questionnaire to 410 picked firms “ covering a 
wide range of industrial activities throughout the 
entire country, all of whom were engaged in 
important industrial enterprises.” Out of these 410, 
replies were received from 229 companies employ- 
ing in all 791,820 people. The questions to be 
answered were only six in number, and of these 
six the third is that with which we are at the 
moment concerned. In it employers were asked to 
indicate which of the following courses they found 
best for ‘‘ renewing the supply of trained men ”’ :— 
(a) Employing unskilled men and teaching them 
in your own plant ; (b) setting up a joint training 
school co-operatively run by industries; (c) 
relying on trade and vocational schools now exist- 
ing as part of your city’s school system. We note 
that by a large majority the replies were in favour 
of (a)—training the men “in your own plant.’ 
No less than 133 firms were unconditional believers 
in this method, whilst no more than eighteen 
relied upon trade and vocational schools; but 
fifty-seven were both training men themselves 
and taking them from the schools. The support 
for (b)—a joint training school co-operatively 
run by industries—was so trifling as to be negligible. 
Mr. Bliss mentions that whilst a number of com- 
panies spoke of the advantages of securing men 
who had had some vocational guidance in public 
and other schools, they “‘ seemed to feel that 
education along these lines, although a help, was 
not a solution. Remarks of this nature serve to 
strengthen the majority conclusion that the best 
method of renewing the supply of trained men is 
to take them in and train them.” 

The conclusion to which the replies to Mr. Bliss’s 
questionnaire pointed would, we believe, be 
endorsed by several of the largest engineering 
concerns in this country. It should be noted that 
Mr. Bliss approached a great variety of industries ; 
he was not concerned with the engineering trades 
alone, but we gather that by the skilled labour 
referred to mechanics are meant. In the absence 
‘of a complete analysis of the return we are obliged 
to accept Mr. Bliss’s conclusion instead of forming 
our own. We have no hesitation in doing so. 
And in view of it the desirability of making a 
similar inquiry in this country seems to be obvious. 
We know little about the vocational training 
centres in America, but have no reason to suppose 
that they are less efficient than those of the 
United Kingdom. Here an enormous sum of 
public money is spent annually on vocational 
classes in the belief that they are of direct service 
to industry by the training they give to young 
men. It should be possible to discover by careful 
examination if that expenditure is justified by the 
results—that is to say, by the approval of 
employers. If, as in America, it should be found 
that an “ overwhelming majority,” as Mr. Bliss 
calls it, gets better results by taking unskilled men 
and training them in the factory, then, whatever 
our feelings may be about giving cheap vocational 
training to all and sundry, the system may call 
for revision. We do not wish to be understood 
as condemning it. It may be working better here 
than in America. But when it is remembered that 
many large British firms prefer to train their 
own men we cannot avoid the thought that an 
investigation of the value of vocational training, 
from the employers’ point of view, is called for. 


The Steel Situation. 

Ir is scarcely surprising that consumers of steel 
have become restive under the difficulty they find 
in obtaining supplies to carry on their business, 
and that appeals are being made in Parliament and 
elsewhere for Government action to end a situation 
that has already lasted many months. It is not 
easy, however, to see what the Government can 
do unless it reverses a policy which, directed 
towards putting the steel industry on its feet, has 
been partly responsible for the present situation. 





More frequently than not the import duties are 
blamed for the shortage. In the hands of the steel 
makers these duties have been used to negotiate 
agreements externally with the European Steel 
Cartel and internally with other sections of the 
steel trade and with bodies of consumers. These 
arrangements, which were intended to safeguard 
the position of the British steel makers, have largely 
contributed to bring about a restriction of supplies. 
It is frequently said that the shortage of steel could 
not have been foreseen, and whilst that is arguable, 
it does not touch the immediate problem, which is 
to find the best way to provide consumers with the 
steel they require. In one respect the present 
situation is highly satisfactory, since neither the 
steel industry nor the chief consumers of its pro- 
ducts are short of orders ; in others it is becoming 
more and more disturbing owing to the inability 
of the steel industry to provide the required 
material within a reasonable time. Rarely in their 
history have British steel makers been in the 
position of having six months’ output sold forward 
and sufficient potential business in sight to keep 
their plant employed for a much longer period. 
They are therefore free from the anxiety of having 
to seek business and, in fact, are pre-occupied in 
securing supplies of raw materials to maintain and 
increase their operations. The revival in the 
condition of the industry dates from thé imposi- 
tion of heavy duties on imported steel; the 
improvement in the home demand was fortified 
by contracting the channels through which 
supplies reached the market, and an addi- 
tional impetus was given by the rearmament 


| programme. In the early stages of the boom there 


was no doubt some over-buying ; but it is doubtful 
if this at any time had much influence on the situa- 
tion, and for many months it has been checked by 
the rationing system steelmaking firms were 
obliged to adopt to ensure as far as possible an 
equitable distribution of their products. 

All these factors possess the elements of arti- 
ficiality and the first and the last cannot be 
repeated. The belief, however, persists amongst 
the more bureaucratically minded section of the 
steel industry that by organisation it will be 
possible to smooth out the major fluctuations in 
trade from which the industry has suffered in the 
past ; but in the absence of any experience efforts 
in this direction must be regarded as experimental. 
It is highly problematical if it will be found possible 
to treat the British market as an independent 
entity once the world’s arrears in expansion and 
development which accumulated during the slump 
have been overtaken and rearmament programmes 
in this and other countries have been completed. 
Yet, unless the British market can be isolated from 
the effects of world trade movements, it is difficult 
to see how organisation can enable it to avoid the 
same ebb and flow of business which has occurred 
in the past. Less than a year ago the Cartel coun- 
tries were pressing the British steel makers to buy 
steel. This situation was changed almost over- 
night by a sudden revival of demand in the export 
markets. Simultaneously the French and Belgian 
steel makers found themselves in difficulties as a 
result of social legislation, which in the case of the 
French works included the enforcement of a forty- 
hour week and holidays with pay. How much of 
the ensuing overseas buying was speculative in the 
sense that it was the outcome of a desire to cover 
future requirements before the cost of Continental 
steel rose through the pressure of increased labour 
costs, it is impossible to say ; but the consequence 
was an acute shortage of steel that is still seriously 
affecting the trade of consumers in this country. 
The situation in our view was aggravated by the 
arrangements the British steel makers, with the 
approval of the Imports Duties Advisory Com- 
mittee, made with the Cartel. They not only 
limited the imports to a quota which has proved 
insufficient, but through the licensing system gave 
the Federation and the British Iron and Steel Cor- 
poration the practical control of all purchases of 
foreign steel. It may be argued that acentral buying 
body is in a position to make a better bargain than 
many merchants or consumers acting individually, 
but this theory only works if such a body appreciates 
the exact psychological moment in which to act. 
Otherwise the activities of individual buyers, 
some of whom, no doubt, would miss their market, 
is more likely to ensure free and adequate supplies. 
It is urged that without the control prices would 
have risen much more rapidly ; but, granting this 
contention, it is a moot point whether it is better 
that business should be artificially limited by 
restricting the channels of trade or by the natural 
operation of inflated prices. On the one hand, 
there is the danger of widespread overtrading and, 
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on the other, the risk of curbing enterprise and 
& permanent loss of business. 

Recently the import duties have been whittled 
away on the excuse that they acted as a bar to the 
flow of imports. A more effectual barrier, how- 
ever, to the importation of much-needed foreign 
steel is the licensing system and the agreements 
which the steel makers have been able to impose 
upon other sections of the trade and which prevent 
the latter from buying foreign steel except through 
the controlled channels. Licensing is a system that 
presses hardly upon all the iron and steel consuming 
industries, but particularly upon the small users, 
of whom the majority probably are included in the 
engineering industries. Many of these traders buy 
from stockholding merchants who are unable to 
replenish their depleted holdings, since they are 
prevented from buying foreign steel in the open 
market, and at the same time are not receiving 





adequate supplies from British works. This is the 
way the agreements made by British steel makers 
with the Cartel and with branches of the home trade 
work out in practice, although it must be admitted 
that they have been put to an unexpectedly severe 
test through the magnitude of the demand which 
has developed since they were made. It may be 
asked how long can such a situation last ? The 
answer is “‘indefinitely,’’ unless the restrictions 
upon individual trading are suspended until the 
situation becomes more normal. It is currently 
reported that even the Cartel steel makers have 
become disatisfied with the position and are inclined 
to demand a larger basic quota than 525,000 
tons per annum if they are to divert steel 
from other markets to Great Britain. If this 
report is correct it provides another reason 
for reviewing the prevailing conditions in the 
British market. 








Institution of Mechanical Engineers. 


LEICESTER SUMMER MEETING. 
No. II. 
(Continued from page 704, June 18th.) 


A NY doubts—and we know that there were some— 
41 concerning the suitability of Leicester as a centre 
for the annual summer meeting of the Institution of 
Mechanical Engineers were completely dispelled 
almost as soon as the members and their friends 
began to assemble in the city on Monday afternoon of 
last week, June 14th. Leicester may fail to impress 
the newly arrived stranger as certain other cities do 
and its hotel accommodation may be limited but from 
all other standpoints it proved to be an admirable 
choice as a focus for the not-too-serious business of 
the Institution’s summer meeting. It is situated in 
the midst of agricultural country which, if somewhat 
flat, possesses in parts much quiet beauty. Historic- 
ally it has been a civic centre for twenty centuries 
and within its walls or within easy reach of its gates 
much that has passed into the nation’s story has been 
enacted and many who have helped to shape the 
nation’s destiny have lived. With Nottingham, 
Derby, Stamford and Lincoln it constituted the 
Danish confederacy known as the Five Boroughs of 
Mercia. One of its earls was Simon de Montfort 
commonly regarded as the founder of English repre- 
sentative government. From its gates Richard III 
rode forth in August, 1485, to fight and die on Bos- 
worth Field. To Leicester Cardinal Wolsey, deprived 
of his honours and broken in health, came in 1530 in 
full certainty that he would not leave it alive. Close 
at hand lies Bradgate Park within which herds of 
deer still roam round the ruins of Lady Jane Grey’s 
birthplace. Farther afield lies Ashby-de-la-Zouch, 
more famous, perhaps, through its association with 
‘“‘ Ivanhoe ” than by virtue of its real history. 

Leicester and its neighbourhood also claim atten- 
tion for the part which they played in the early days 
of railway development. When the Nottinghamshire 
coalowners built a canal to Leicester and Lough- 
borough, the Leicestershire owners retaliated by 
constructing another, the last two miles of the route 
to Loughborough being covered by a railway. This 
Loughborough line is stated to have used for the first 
time flanged wheels on the trucks instead of flanged 
rails and further to have adopted 4ft. 8}in. as its 
gauge and thereby to have set up our familiar 
standard. Subsequent developments led a group of 
Leicester business men to plan the construction of a 
steam railway. In 1828 George Stephenson was 
invited to undertake the survey work and in July, 
1832, the first section of the line, which was to become 
famous as the Leicester and Swannington Railway 
and which was to form the nucleus of the Midland 
Railway, was opened. 

Apart from its historical associations, Leicester 
provided the members taking part in the meeting 
with an exceptionally wide range of technical interest. 
The city itself depends industrially to a preponderat- 
ing extent upon the manufacture of boots and shoes 
and of hosiery and with both these branches there 
are associated famous firms which make and supply 
the machinery which they require. In addition type- 
writers, woodworking machinery, lenses and optical 
appliances, machine tools, road-making machinery 
and other engineering products are manufactured in 
the city. Twelve miles away lies Loughborough 
where besides silk goods and perfumery there are 
produced boilers, cranes, conveying machinery, steam 
turbines, oil engines and electric motors and 
generators. Loughborough is also renowned as 
being the home of one of the oldest bell foundries in 
the world. Somewhat farther afield lie Stanton, 
Corby and Staveley with their blast-furnaces and 
plant for the production of steel tubes and cast iron 
pipes while Newark, Nottingham and Rugby provide 
opportunities for inspecting the manufacture of ball 
and roller bearings, pumps, drugs, steam and water 
turbines, electrical plant and oil engines. 





Neither historical nor technical interest is however 
by itself sufficient to ensure the success of a summer 
meeting. An equally important, even the most 
important, element is the warmth of the welcome 
extended by the inhabitants to the visitors. On that 
score the Leicester summer meeting will stand com- 
parison with any in which we have taken part. The 
sudden death last March of Mr. William Taylor 
deprived the local reception committee of an enthu- 
siastic and energetic executive chairman. His kindly 
presence was sadly missed at the meeting and all 
who had had the good fortune to know him felt that 
the meeting, on the success of which he had placed 
his heart, was unavoidably tinged by the thought of 
his tragic end. Nevertheless those who were left to 
carry on his work seemed to have laboured under his 
continued inspiration and to have determined to 
make the meeting worthy of him. His successor as 
chairman of the local executive committee was Mr. 
B. P. Cooper of the British United Shoe Machinery 
Company, Ltd., in whom, alike as the author of an 
admirable paper on “ Shoe Machinery ” read on the 
opening day, as an organiser of visits, as a guide to the 
history and archzology of the district and as a genial 
ost and companion, those attending the meeting 
found a friend whose kindness will always remain 
one of the most pleasant memories of the five days 
spent in Leicester. The engineers of Leicester and 
Leicestershire, as individuals and in their business 
capacities, left nothing undone to promote the 
pleasure and enjoyment of their visitors. The warmth 
and generosity of their welcome were seconded in a 
full hearted manner by the civic authorities of 
Leicester, Loughborough and other towns which 
were visited by the members. The same spirit of 
hospitality was found in the adjoining counties of 
Derby, Warwick and Nottingham when in fulfilment 
of their engagements parties of the members and 
their friends visited Staveley, Rugby, Newark and 
Beeston. 

Following an informal gathering of the members 
and their friends at the Grand Hotel, Leicester, on 


Monday evening, June 14th, the meeting began the | P 


next morning when the Lord Mayor of Leicester, 
Councillor A. H. Swain, welcomed the President, Sir 
John E. Thornycroft, and the Council and members 
of the Institution in the Great Hall of the Wyggeston 
Grammar School for Boys. The Lord Mayor’s welcome 
was more than a mere formality. In a true spirit of 
hospitality he sought to persuade his audience that 
the thanks of Leicester were due to the Institution for 
having selected the city as the centre for its summer 
meeting. Developing this theme he touched lightly 
but in an interesting manner on the extent to which 
the works of the mechanical engineer had revolu- 
tionised the city’s old established industries or had 
led to the establishment of new industries within its 
walls. 

That theme received practical illustration when, 
the ladies having departed for a tour round the 
antiquities of Leicester, Mr. B. P. Cooper proceeded 
to read his paper on ‘‘ Shoe Machinery.”” While Mr. 
Cooper was describing the intricacies of the numerous 
ingenious machines which are employed in a modern 
shoe factory a skilled hand worker was on the plat- 
form sewing a pair of welted shoes by the traditional 
method. It was more than an object lesson illus- 
trative of the change which has come over this impor- 
tant industry since machinery was introduced into it. 
It served to bring out clearly the fact that the pro- 
cesses employed in making shoes by machinery follow 
very closely the procedure of the old-time manual 
worker. Later on in the afternoon of the same day, 
many of the visitors to the British United Shoe 
Machinery Company’s works and, still more effec- 
tively perhaps, a small party which visited the factory 





of Liberty Shoes, Ltd., were still further impressed 
by the fact that modern methods of shoe production 
are based very closely on a mechanical interpretation 
of the manual worker’s processes. In spite of the 
fact that machinery is employed at every possible 
stage in the production of a shoe, shoe making even in 
the largest mass production factory still demands a 
large measure of handicraftsmanship. In the shoe 
factory which we visited we saw only one machine 
and that one was one performing a relatively minor 
operation—which could be described as being even 
semi-automatic. All the others were, in spite of their 
highly developed complexity, very much what might 
be described as mechanical aids to the manual 
worker which enabled him to speed up his output a 
hundredfold. All required the attention of expert 
operators. It was a pleasure to observe that the 
mechanisation of the shoe making industry has not 
destroyed the spirit of craftsmanship. So long as 
leather remains the main constituent of our shoes it 
seems unlikely that the need for craftsmanship will 
disappear. Were the skins of all the animals—and 
reptiles—used in the manufacture of shoes exactly 
the same in size and shape and of uniform quality 
throughout their area and were shoe fashions as 
constant as the hills, things might be different. As 
it is, right from the start when the “ clickers ” cut 
the patterns from the skins to the final polishing 
which the finished shoe receives there is room for that 
full display of individual judgment which constitutes 
the handicraftsman’s chief characteristic. 

The discussion on Mr. Cooper’s paper produced 
little that need be recorded. Mr. W. J. Tennant 
remarked upon the fact that the successful operation 
of the principal machines described by Mr. Cooper 
proved conclusively that engineers should not be 
afraid of complexity of mechanical parts. The 
expression ‘‘ nothing like leather ” seemed to him to 
have taken on a new significance. Was there, he 
asked, any other material which would stand up to 
the treatment—often it would appear almost savage— 
which leather received while it was being turned into 
ashoe? The fact that it emerged triumphant and 
undamaged suggested that severe as was the treat- 
ment it still contained a large factor of safety. Mr. 
F. Grover commented upon the possibility of making 
use in other industries of certain of the mechanical 
appliances and movements embodied in modern shoe 
machinery. In this connection he particularly 
mentioned the swash-ring clutch which our readers 
will find illustrated in the second portion of Mr. 
Cooper’s paper reprinted elsewhere in this issue. That 
clutch, he said, would seem to fulfil the requirements 
of aniy machine the action of which had to be stopped 
instantly. It would, he thought, be applicable to a 
machine which he had recently to design which was 
required to deposit a fixed quantity of a powder at 
regular intervals. Mr. W. H. Child dwelt in an 
interesting manner on the practices followed in the 
old-time hand-sewn days. He remarked that Mr. 
Cooper had confined his attention to the production 
of Goodyear welted shoes and had not described the 
machines used in the making of Blake sewn shoes. 
The Blake pattern he said was sewn from the inside 
but how it was done he did not know. Later in the 
day we ourselves saw the process being carried out 
but we are still wondering how it was done. 

In his reply to the discussion Mr. Cooper said that 
the structure of leather was unlike that of any other 
material used by man and enabled treatment to be 
accorded to it which would prove destructive to other 
materials. It was formed by the felting together of 
curly hairy matter which permitted it to be punched, 
sewn, stretched and generally pulled about without 
damage to its strength. Concluding his reply he 
remarked that British engineers were making more 
rogress in the development of shoe machinery than 
those of the United States or any other country. 
British machines were preferred to American in 
many countries, particularly in South America, 
because in the United States the machinery was 
designed to suit the needs of huge mass production 
factories whereas in this country shoe factories were 
on a smaller and more individual scale and the 
machinery supplied to them by British engineers was 
particularly adapted for small or medium-sized 
establishments. 

Of the visits to works and places of interest and of 
the various social functions which occupied the 
remainder of the period of the meeting we are com- 
pelled to write oniy briefly and then only concerning 
those which we ourselves actually attended. On 
Wednesday morning, June 16th, in company with a 
considerable party we proceeded by road to Lough- 
borough where the works of Herbert Morris, Ltd., 
were inspected. This firm originated in London in 
1884 and was moved to Loughborough in 1904. It 
now operates five separate works covering a total 
floor area of over 22 acres. Each works as far as 
possible is devoted to the manufacture of a particular 
class of product. At the South Works the visitors 
displayed particular interest in a series of automatic 
machines for the production of electrically welded 
chain. We were however glad to notice that the firm 
still finds opportunity for the employment of three 
chain smiths who remain as a reminder of a fast 
decaying skilled trade. In the North Works the firm 
has concentrated the manufacture of its heavier 
productions such as large overhead electric cranes, 
jib cranes and conveyors and elevators. Much use, 
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we observed, is made of electric welding in place of 
riveting in the fabrication of the crane bodies and 
gantries. The visitors found much to interest them 
in the Morris-Mossay versatile crane, a runabout crane 
on a body supported by wheels which are driven 
individually by electric motors incorporated in their 
hubs. The wheels may be turned independently or 
together about vertical axes passing through the 
centre with the result that the crane may in addition 
to travelling ahead or backwards in the normal 
manner, turn round in a circle of very small diameter 
and even step sideways almost like a horse. 

Following luncheon at Loughborough Town Hall 
we joined a party of the members who had elected to 
inspect John Taylor and Company’s Bell Foundry. This 
firm can trace its history back to about the year 1350 
when Johannes de Stafford established a bell foundry 
at Loughborough. Millers, Newcombes and Watts 
succeeded him until the early years of the eighteenth 
century when the Eayre family transferred the busi- 
ness to Kettering and later to St. Neots. In 1784 the 
foundry was re-established at Loughborough under 
the charge of Edward Arnold. Meanwhile one of 
Arnold’s apprentices Robert Taylor continued the 
business at St. Neots. His sons assisted him but in 
due time set up in business for themselves one at 
Oxford and the other at Buckland Brewer, Devon- 
shire. Finally one of them went to Loughborough. 
His son John William Taylor succeeded him in 1858 
and soon acquired a wide reputation as a bell founder 
being responsible, among many other bells, for the 
casting of “‘ Great Paul,” which was installed in the 
South Tower of St. Paul’s Cathedral, London, in 1882. 
The business is now in the hands of John William’s 
fourth son Edmund Denison Taylor assisted by one of 
his nephews. 

The art of bell founding rests as much on tradition 
as upon scientific principles. Simple as is a bell from 
the foundryman’s point of view it is extremely 
doubtful whether any founder without long experience 
of the art could cast a bell that would meet specific 
requirements as to pitch and quality of its note. The 
composition of the metal is no secret—we gather that 
Messrs. Taylor employ a mixture of 14 parts of copper 
to 3 of tin—but the external and internal profiles, 
formed by a “‘ strickling ’’ process, and the thickness 
of the metal in the skirt of the bell are subjects on 
which Messrs. Taylor bring to bear the accumulated 
experience of centuries. The firm’s work does not 
consist solely of supplying new bells for churches and 
other buildings. Bells in time wear out and although 
once every hundred years or so they may be given a 
quarter turn to change the point of impact of the 
clapper, in time they become cracked or otherwise 
damaged and have to be re-cast. During our visit 
we saw a number of old bells which had been returned 
to the foundry after long years of service. One 
which we noticed in particular had been cast in 1637 
and had just been re-cast. In addition to this re- 
casting work the firm has become famous for the 
production of carillons, groups of tuned bells which are 
rung from a keyboard, the bells themselves being 
fixed and the clappers operated by levers and wires 
or electrically. Before leaving Loughborough we 
were afforded an opportunity of ascending the 
War Memorial Tower which contains a carillon of 
forty-seven bells. 

During the evening of Wednesday, June 16th, the 
Institution dinner was held at the Grand Hotel, 
Leicester. The toast of “‘The City of Leicester ” 
was proposed in a commendably brief speech by Mr. 
W. A. Stanier and was acknowledged ably and wittily 
by the Lord Mayor. To the toast of ‘‘ Our Guests” 
proposed by Mr. David E. Roberts, Sir A. G. Hazle- 
rigg, Lord Lieutenant of Leicestershire, responded, 
and to that of ‘ The Institution of Mechanical Engi- 
neers,” given by Mr. W. A. Brockington, the County’s 
Director of Education, the President made reply. 

On Thursday, June 17th, we visited the Stanton 
Ironworks near Nottingham and in addition to 
inspecting the blast-furnaces spent an interesting 
forenoon studying the production of spun cast iron 
and reinforced concrete pipes. We described the 
company’s process of spinning cast iron pipes in our 
issue of July 27th, 1923. This method of manufacture 
was begun in 1922 the process originally used being 
the Delavaud. Recently the company by arrange- 
ment with Messrs. Cochrane of Middlesbrough has 
adopted the Mairy process in combination with the 
Delavaud system. Before the metal is run into the 
centrifugal mould a thin coating of powdered ferro- 
silicon is distributed over the surface of the mould. 
This operation avoids the chilling of the pipe which on 
removal from the mould receives only a short heat 
treatment in place of the prolonged annealing for- 
merly necessary. In addition the Mairy process gives 
a pipe of very close-grained structure possessing a 
high tensile strength. A test demonstrated to the 
visitors that a pipe cast by the Mairy-Delavaud 
method could when supported as a beam be bent to a 
deflection, measured at the centre of the span, equal 
to its radius without suffering permanent set. 

In the afternoon a visit was paid to Boot’s Pure 
Drug Company’s factory at Beeston near Nottingham. 
This establishment is remarkable alike for its archi- 
tectural construction and for the pleasant conditions 
under which the workers—mostly girls—carry on 
their employment. The outer walls of the build- 
ing are largely of glass. All the work of preparing and 
packing the medicinal materials and scents is carried 


out on the ground floor the whole area of which is 
almost completely unobstructed by columns or other 
structural features. The upper floors are in the form 
of galleries running round the entire building. To 
these galleries the packed products are transferred 
for storage until required for despatch to the com- 
pany’s shops. A description of the factory appeared 
in our issue of April 14th, 1933. A large extension is 
now nearing completion. 

On the same day another party of the members 
visited the Corby works of Stewarts and Lloyds Ltd. 
These works are of recent origin work on the site 
having been begun as recently as January 1934. 
They make use of the Northamptonshire ironstone 
deposits and employ the basic Bessemer process. 
The metal produced at the blast-furnaces and con- 
verters is used for the manufacture of tubes by the 
Fretz-Moon continuous welding process and by the 
Wellman push-bench seamless process. An extensive 
description of the works was published in our issues 
of January Ist, 8th, 15th and 22nd and June 19th 1936. 

During the evening of Thursday June 17th the 
members and their friends attended an enjoyable 
reception and dance at the Grand Hotel, Leicester, 
which had been arranged on a generous scale by a 
group of Leicester and Leicestershire engineers. The 
guests were received by Mr. and Mrs. S. H. Russell. 

The last day of the meeting Friday June 18th was 
devoted to whole-day excursions to places of historic 
interest and to certain industrial and other under- 
takings within reach of Leicester. One party went 
to Staveley and Chesterfield visiting on the way the 
spun pipe works and blast-furnace plant of the 
Staveley Coal and Iron Company. During the after- 
noon this party visited Holy Trinity Church at 
Chesterfield, the burial place of George Stephenson. 
The President honoured the memory of the first 
occupant of his Chair by laying a wreath beneath 
the mural tablet to Stephenson which has been set up 
in the chancel of the church. 

A second party made an excursion to Charnwood 
Forest and Ashby-de-la-Zouch calling on the way 
or on the return journey at some of the Leicester 
City waterworks and reservoirs. A third party 
travelled by road to East Leicestershire and Rutland 
visiting during the day a number of places of archao- 
logical interest and also inspecting Belvoir Castle 
and grounds by permission of the Duke of Rutland. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opini 
correspondents.) 
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THE THEORY OF DIMENSIONS. 


Srem,—An easy way of arriving at a decision as to the 
extent to which a balance or a steelyard is a true “‘ mass 
comparator ’’ is to take a very simple example. Assume, 
then, a chemical balance, having a length of beam between 
the scale-pan knife edges of 20 cms., and let the mass of 
the rider be 1 cgm. The chemist places his unknown mass 
in the left-hand pan, and a rough trial leads him to place 
a mass of 5 gms. in the right-hand pan. To obtain final 
| balance he finds that the rider must be 4 cms. to the right 
of the fulerum. The equation from which the unknown 
is to be found is then 

9g, Mx 10=g, (6x 10+4x 0-01), 


where M is the unknown mass and g,, g, are the gravi- 
tational accelerations. This is a torque equation and 
shows that, intrinsically, the balance is a torque com- 
parator. 

The assumption is now made that g,=g;, which, as Dr. 
Lanchester points out, is quite legitimate. Then the value 
of M follows at once and is seen to be 50-04—10= 
5-004 gms. Note, however, that the known and unknown 
masses are compared—not directly—but by taking 
moments involving a knowledge of the balance dimensions. 
The masses on the two sides, when equilibrium is reached, 
are not equal, but are 5-004 gms. on one side and 5-01 on 
the other. Thus the balance may be truly described as a 
torque comparator, from which, by appropriate cali- 
bration of the beam, masses may be compared. 

It is also clear that the accuracy of the result will 
depend upon the scale marked on the rider arm, and this 
can never be exact. 

If the balance were what I should understand as an 
intrinsic mass comparator, these considerations and 
calculations would not be involved. Wii11am Cramp. 

June 18th. 





FUEL SUPPLIES OF GREAT BRITAIN. 


Smm,—Apropos your reprint of Professor Nash’s lecture 
on ‘“ The Fuel Supplies of Great Britain,” may I point 
out that in the discussion which followed I protested 
against the unjustifiably gloomy picture of the mining 
industry drawn by the lecturer. Both the chairman and 
the lecturer laid great stress on the need for getting the 
correct perspective, yet Professor Nash used the figures 
for 1935 when all those for 1936 were available, and in so 
doing gave his listeners a totally false perspective. He 
dwelt persistently on the ‘‘ decline” and the “ fall in 
consumption ” of coal in the home market, when, as a 
matter of cold hard fact, there has been no fall at all 
if 1913 is compared with 1936. 

The lecturer has fallen into this error not only because 
he has used out-of-date figures, but also because he has 








adopted a wrong method of using them. It is easy to 
show that some industries have reduced their coal con- 
sumption, and others have increased it, but the true 
test of the position of’the coal-mining industry in the 
home market is the total commercial consumption of its 
product. The only correct way to arrive at this is to take 
the Ministry of Mines’ figure for the “ quantity of coal 
available for home consumption for all purposes,” and to 
deduct from it the coal used as 


Colliery fuel. 

Miners’ coal, 

Coastwise bunkers. 
None of this coal comes on the inland commercial market 
at all. Despite the fact that every coal-consuming 
industry has adopted every scientific device which will 
enable it to get the last ounce of calorific value out of 
every ounce of coal, the commercial consumption of 
British coal in 1936 was greater than in 1913, the peak 
year of production, the actual figures being 158-4 million 
tons and 158-1 millions. If there are no stoppages the 
commercial consumption in the inland market in 1937 
will be higher than at any time in the history of the 
industry. 

The real reason for the decreased output of coal is the 
decline in the export trade. Exports fell from 98 million 
tons in 1913 to 50 million tons in 1936. The 48 lost millions 
represented employment for 168,000 miners, while the 
40 millions of cargo coal would have given.employment 
to 266 steamers of 5000 tons, making on the average 
thirty voyages per annum. Here is the cause of the 
decline, and here also is the reason for the existence 
of the “‘ Special Areas.” Like every other industry, coal 
suffered from the world depression, but it has made a 
wonderful recovery, and so far as the home market is 
concerned there is nothing wrong with it at all. 

London, §.W.16, June 8th. J. P. Dioxre. 





Sm,—From Captain Dickie’s letter of the 8th inst., 
it is evident that he is still under a misapprehension, 
despite the discussion which followed, as to the purpose 
of my lecture on “ The Fuel Supplies of Great Britain,” 
delivered at the Royal Society of Arts recently. It was 
not my intention, as I stated, to draw “ an unjustifiably 
gloomy picture of the mining industry.” 

What I did intend to do, and what I think I have done, 
was to show that during those years when the production 
of coal was declining, the suggestion that the decline was 
due to the competition of oil was not a sound one. I 
used figures for 1935 for two reasons: (1) That since the 
end of that year there has (as Captain Dickie points out) 
been an increase in coal consumption, and (2) because the 
figures which I gave in respect of the year ending 1935 
were taken from reports of the Secretary for Mines, and 
corresponding figures in all cases would not be available 
until the Secretary for Mines’ Report for 1936 was 
published in the summer of this year. It is, of course, 
true that 1936 has seen an upward movement in the pro- 
duction of coal due entirely to the general improvement 
in trade, coupled with the rearmament programme. 
The fact that this increase has taken place at a time when 
there has been no decrease in the consumption of oil 
surely supports the contention, which I was trying to 
put forward, that the decline in the production of coal 
up to the end of 1935 had not been due in any large 
measure to the competition of oil. Captain Dickie, 
of course, supports this view as he attributes the difficulties 
of the coal industry to the decline in the export trade. 

Birmingham, 15, June 16th. Atrrep W. Nasu. 








IRON AND STEEL FOUNDRY PROGRESS. 
Grey and malleable irons, alloy irons, and_ steel 
castings were all discussed in various aspects at the 
annual meeting of the American Foundrymen’s Associa- 
tion. As to grey iron, furnace temperature has an 
important effect on the final structure and iron up to 
3 per cent. carbon melted at 2900 deg. will show ferrite. 
Any given iron has a range of cooling rates within which 
a normal litic structure will result, but outside of 
which there will be formation of ferrite. This may be 
controlled by treating the molten metal with carbon 
dioxide. In small gears the ferrite trouble has been over- 
come by adding 0-30 per cent. of chromium. In cupola 
practice, there is increased attention to the sizing of coke, 
which in some cases has resulted in 10 per cent. increase 
of capacity, and 2800 deg. in pouring temperature. For 
the two-cupola process producing high-test iron, the 
mixture is 80 per cent. steel scrap, 10 per cent. return 
scrap, 1 to 3 per cent. pig (having 2 to 3 per cent. silicon), 
and 2 per cent. ferro-silicon. In the spout is added 3 lb. 
of ferro-manganese-silicon for each 10001b. of metal 
in the ladle. In steel production some attention is being 
given to the Perrin process for speeding up the reactions 
between slag and metal by producing an intimate mixing ; 
it is applicable to both Bessemer and open-hearth pro- 
cesses, but its suitability for steel for castings remains 
to be determined. The Association is preparing a guide 
for mechanical engineers, discussing design from the view- 
point of the foundryman, as so many difficulties and 
failures result from defects in the design of steel castings, 
ially those of large sizes. Many designers seem to 
consider only uniformity of section and avoidance of 
sharp corners, to the exclusion of other important factors. 
Contraction stresses, jally, are often overlooked. 
In some cases it may be better to lighten heavy sections 
than to increase light sections in aiming at uniformity. 
Then the foundryman should not be too restricted by 
specifications as to composition, but allowed to use his 
judgment for a composition that will produce a satis- 
factory casting. An idea not yet largely developed is 
that of making a difficult casting in two or three simple 
parts and uniting them by welding. 
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Universal Grinding Machine. 


a 


E have recently inspected a new type of universal 
grinding machine at the showrooms of Soag Machine 
Tools, Ltd., Juxon-street, Lambeth, 8.E.11. The machine, 
of which a general view is shown in the accompanying 
engraving, Fig. 1, is known as the ‘* Rotorex ” motor- 
driven universal tool and cutter grinding machine. The 
machine is capable of being set up in a wide variety of 
ways so as to be suitable for grinding many types of tools 
and, in addition, is suitable for plain cylindrical internal 
and external work and surface grinding. Two types of 
machine are built, the “‘ W B A,” which has an automatic 





graduated circular scales. The table knee is mounted on 
vertical slides on the sleeve surrounding the column and 


is adjustable by means of a manually operated screw action, 
the dials of which have graduations of 0-0008in. The 
maximum vertical adjustment of the table is 9jin. The 


table lower cross slide is carried by the knee and the cross 
traverse is operated by hand by means of a screw or by 
the use of certain special equipment it may be operated 
mechanically for the purpose of surface grinding. The 
maximum cross adjustment of the table is 9jin. In either 
case a fine hand feed is provided and the dial has adjust- 


duration of this stop can be controlled by means of a screw 
adjustment. The type “ W BH” machine has no table 
driving motor and its longitudinal traverse is effected by 
means of a crank handle only. With either machine the 
motors are controlled by means of the main switch, of 
the push-button type, mounted at the face of the knee. 
When two motors are fitted the push button control starts 
and stops the motors either together or separately. 

All guides and slides on the machine are completely 
covered and protected against dust and dirt, coverings of 
a bellows type being used, as can be seen from Fig. 1. The 
electric leads and plugs are also protected. Grinding 
wheels are supplied already mounted on their flanges and 
balanced ; the flanges are designed to permit easy and 
quick change of wheels. 

A comprehensive range of standard equipment enables 
a wide variety of ordinary tool grinding work to be done. 
Included in the standard equipment are a spring-barrelled 





right-hand tailstock, sets of clamping devices, a saucer 
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FiG. 1—MACHINE SET UP FOR SURFACE GRINDING 


table traversing motion actuated by an auxiliary electric 
motor, and is thus suitable for both tool and production 
grinding; and the ““WBH,” which has a manually 
actuated table traverse and is suitable for tool grinding 
only. 

As can be seen from Fig. 1, the machine is supported on 
a cast base which contains the main electric motor and 
supports the vertical column on which the table knee 
rotates. The main electric motor supplies 1-1 H.P. and 

















FIG. 2—GRINDING A CUTTER 


drives the grinding spindle by means of an endless woven 
belt running on two-step cone pulleys and a jockey pulley, 
which permits of easy adjustment of the belt tension and 
change from one spindle speed to the other. The speeds of 
rotation of the grinding wheels are arranged to be 2500 and 
3500 r.p.m., and choice of these speeds allows, it is claimed, 
the correct peripheral velocity of the wheel to be obtained 
even when using a worn wheel. The grinding spindle 
runs in adjustable bearings with bronze bushes and is 
enclosed by guards and dust-proof labyrinth packings. 
The column carries the sleeve of the table knee, which can 





be rotated through a complete circle and is equipped with 


ment graduations of 0-:0004in. The guides of the knee are 
fitted with a tapered gib in order to take up play and 
locking is effected by means of a set screw. 

The type ‘“‘ W B A” machine has a longitudinal traverse 
operated by hand or by power, as mentioned above, and 
the table is capable of being swivelled through 10 deg. for 
taper grinding. The table runs in prismatic guides pro- 
vided with an adjustable gb. The auxiliary motor for the 
automatic longitudinal traverse is of the change-pole type 
and transmits the motion through back gearing mounted 
on the knee. Four table speeds are provided and the 


Fic. 4-AUTOMATIC AND SPIRAL DIVIDING HEAD 


wheel, a cup wheel and a plain wheel, spanners and tools 
for setting up the machine. A universal dividing head 
with two index plates and accessories is also part 
of the standard equipment of the machine. The 
dividing head swivels on its base, and is provided with 
a radial fine adjustment. It is claimed that the advantage 
of this adjustment is gained when grinding reamers and 
cutters, and especially in the case of backed-off profile 
cutters, when the tooth profile can be strictly maintained. 
An intermediary base piece can be fitted between the 





dividing head and the work table, which enables the swing 











FIG. 5—VERTICALLY ADJUSTABLE 


maximum longitudinal travel of the table is 29}in. The 
four automatic feeds of the table are 15}in., 314in., 39}in., 
and 78#in. per minute and the table dimensions are 43}in. 
long by 54in. wide. The table motion can be tripped by 
self-acting adjustable stops or by means of a hand lever. 
Work which requires grinding up to a shoulder is facilitated 
by a device which enables the table to be stopped at the 
reversing position before starting its return travel. The 











TAILSTOCK AND DIVIDING HEAD 


to be increased from 9fin. to 15}in., and thus large end 
mills and cutter heads can be accommodated. The uni- 
versal dividing head can be used for all kinds of tool 
grinding work and also for three-face grinding. 

Various types of special equipment can be obtained, by 
which the scope of the machine is considerably increased. 
The machine is shown in Fig. 1 set up for surface grinding. 
An attachment consisting of a work spindle head driven 
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by means of an auxiliary built-on electric motor enables 
surface and cylindrical grinding to be done. The motor is 
reversible and is provided with a three-step cone pulley 
and belt transmission, giving rotational speeds to the work 
of 70, 130, and 200 r.p.m. In the design a geared form of 
transmission has been avoided in order to eliminate chatter 
marks on the work. The spindle head can be swivelled 
and is provided with graduated circular scales for use in 
surface and taper grinding. The attachment, which can 
be seen in use in Fig. 3, where the operation is plain 
external cylindrical grinding, is complete with a universal 
three-jaw chuck, 4}in. in diameter, a driving plate, and 
carrier. For grinding long pieces of small diameter a 
steady rest can be supplied. 

In connection with the above equipment an attachment 
can be provided for internal grinding which permits of 
four spindle speeds of 9600, 13,400, 18,000, and 25,000 
r.p.m. The grinding capacity ranges from jin. to 7fin. 
bore. By means of special chucks and grinding quills it 
is possible to grind bores down to }in. in diameter. The 
grinding of fin. diameter holes is, however, not recom- 
mended on a production basis, as the peripheral velocity 
of the grinding wheel is not sufficiently high for efficiency. 
The application of water for cooling purposes is necessary 
for many grinding operations, and a pump is supplied, 
driven from the main motor which circulates coolant 
supplied from a reservoir. The water is collected by 
splash guards and flows back to the reservoir. 

A universal vice, which can be rotated after being 
clamped to the table and which has a capacity up to 2in. 
between the jaws, can be obtained. Electro-magnetic 
chucks, working on direct current, can be supplied either 
in the form of a circular chuck to be fitted to the motor- 
driven work headstock for surface, circular, and internal 
grinding operations, or as clamping plates to be mounted 
on the work table for surface grinding. For surface grind- 
ing an automatic cross feed of 0-0016in. per stroke of 
table in either direction can be fitted. Dust exhausting 
plant, consisting of a fan driven from the main motor, a 
filter and a metallic tube and intake, completes this part 
of the equipment, which is shown in Fig. 1. 

Spiral and dividing heads for grinding tools with spiral 
teeth are enpplied in two types, either for indexing by 
hand or of the fully automatic type. In the case of the 
hand-operated dividing and spiral head, in addition to the 
reciprocating longitudinal motion imparted to the work by 
the table, the cutters to be ground are rotated in accordance 
with their spiral angle. This rotation is derived from the 
table screw by means of change wheels, and indexing takes 
place at the index plate by means of a crank handle and 
pointer. A worm gear is provided to adjust the cutter 
towards the grinding wheel. The height of the centres 
above the table is 5fin. and it is possible to grind spirals 
with a pitch from 5-86in. to 281-25in. 

The fully automatic dividing and spiral head is suitable 
for the grinding of tools with from three to forty-eight 
flutes, with spiral leads as mentioned above. The tools 
may have left-handed or right-handed spirals or may have 
straight teeth. The spiral motion, the indexing, and also 
the wheel feed are automatically effected; the arrange- 
ment is shown in Fig. 4, where a face milling cutter is being 
ground. The driver is provided with a spring to regulate 
the grinding pressure, in order to avoid excessive pressure 
and consequent rise of temperature and burning of the 
cutting edges of the cutter. 

Both of these types of dividing heads can be fitted with 
an auxiliary head and a vertically adjustable tailstock for 
grinding tapered work. This head can be tilted to any 
position from the horizontal to the vertical, as shown in 
Figs. 4 dnd 5. In Fig. 5 a taper reamer is being ground. 
The centre height of the tilting head is 3}in. only, which 
allows the use of large grinding wheels. 








An Automatic Transmission for 
Cars. 


Tue problem of transmitting the horse-power of the 
internal combustion engine of a motor car to the wheels in 
an efficient and simple manner is one which has concerned 
designers ever since the earliest days of motoring. Owing 
to the fact that the internal combustion engine is only a 
variable-speed engine within limits, some method of 
causing the drive to take up only when the engine has 
reached a definite minimum speed is essential, and since 
the horse-power generated rapidly changes as the engine 
revolutions increase, some device enabling the optimum 
horse-power to be available at different speeds of the 
vehicle is essential for practical reasons. 

The orthodox transmission, which until a few years ago 
was practically standard, consisted of a friction clutch 
operated by the driver and a sliding pinion gear-box 
driven through the clutch and driving the transmission. 
The gear change had to be made by the driver and required 
considerable skill to accomplish with the car in motion. 
The provision of the clutch pedal and gear lever, in addition 
to the driver’s accelerator and brake controls, made car 
driving unnecessarily complicated, and numerous devices, 
some dating from the earliest days, some of recent 
inception, have been used to overcome the necessity for 
skilful use of these controls. In this class are the numerous 
automatic clutches, epicyclic gear-boxes, synchromesh 
gears, auxiliary clutches, and the much-discussed over- 
speed gear of to-day. 

Some of these devices have been combined with a more 
radical device, which aims not merely at simplifying the 
drive, but at transmitting it more efficiently. These 
devices provide a means of absorbing the full engine horse- 
power and delivering it to the road wheels at all speeds of 
the vehicle and engine and therefore supersede the clutch 
as well as the gear-box. 

A mechanical device of this nature has recently been 
introduced and was exhibited at the Brussels Motor Show 
by Minerva Automobiles, Ltd., of Mortsel, Belgium, which 
has recently amalgamated with Imperia Automobiles, of 
Néssonvaux. The device produced by Procédés R.V.R. 
(Robin van Roggen), of 1, Rue du Centre Sprimont, 
Liége, Belgium, depends on a “ free wheel mechanism ” 
of very ingenious design for its operation, is controlled by 
the engine itself, and by an attachment to the accelerator, 
and has a range from neutral to a gear ratio far higher than 





is normally fitted to a car. It may therefore be considered 
as providing a development in the conditions of engine 
operation, as well as a simplification of the driving process. 

The vehicle displayed was most unorthodox. It was a 
front wheel driven car, the V8 cylinder engine of which 
was mounted transversely across the frame at right 
angles to the normal position. The engine crank case 
actually encloses the entire transmission, and only the 
short driving shafts to the front wheels emerge one at each 
end. A cross section of the engine transmission unit is 
shown in Fig. 1. It will be seen that the crankshaft itself 
is used as a primary member of the coupling lever 
system employed to operate the free wheel or ratchet 
member on the extreme left. The crankshaft rotates in 
a counter-clockwise direction in the view shown, as does 
the driven shaft in the centre of the ratchet mechanism. 
From this driven shaft the wheels are operated by two 
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Fic. 1—Cross SECTION OF ENGINE AND 
TRANSMISSION 


half axles, which are placed concentrically within the 
driven shaft, the link between the two being the ordinary 
differential gear of the type using no crown wheel and 
pinion. An auxiliary reverse gear-box of the ordinary 
type is also interposed near the differential, but in forward 
operation no gear wheels are used to take the drive 
between the engine crankshaft and the road wheels. The 
differential and the reverse gears are in the middle of the 
car, so that each of the four transmissions provided drives 
inwards to it and then outwards again to the wheels. The 
driven shaft receives power from the ratchet mechanism 
during the whole of the forward stroke of the operating 
levers, so that the four motions overlap. 


Tue RatrcHet MECHANISM. 


The detail design of the ratchet gear is shown in Fig. 2 
and reduced to its simplest terms in Fig. 3. The device 
may be considered as consisting of a driven shaft B carry- 
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FIG. 2—THE RATCHET GEAR 


ing an excentric D, the strap C of which is in non-slipping 
engagement with a ring J fixed concentrically to the driven 
shaft. The excentric has fixed to it an arm E, by means of 
which it may be turned round the axis of the driven shaft. 
A ball G lies in the lenticular space between the strap C 
and the ring J and is pressed towards the narrower end 
of the lenticular space by a spring inserted between it and 
the arm E. 

Assume that the ring J is stationary and that the arm E 
is moved to the left as at N. The excentric rotating about 
the centre O widens the width of the lenticular space 
along the line K L, but the movement of the arm E acting 
through the spring pushes the ball away from that line. 





The relative configuration of the parts of the system 
therefore remains as before, except for one small fact. 


The rotation of the excentric about -O‘rolls the strap C 
round the inside of the ring J. This rolling motion con- 
sidered relatively to the ball is equivalent to a rotation of 
the strap in the contra-clockwise direction. Such a 
rotation considered by itself would with J stationary roll 
the ball G downhill against the compression of the spring. 
If the arm E is moved in the direction P the resultant 
effect is equivalent simply to a rotation of the strap C in a 
clockwise direction. In this case, therefore, the ball is 
rolled uphill. Hence movement of the arm E in the direc- 
tion N frees the ball, while movement in the direction P 
binds it. Force applied to the arm E will therefore be 
transmitted to the shaft B only if the force is in the 
direction P. 

If the driven shaft B and therefore the ring J are rotating 
with uniform angular velocity w, then, since there is no 
slip between the ring J and the strap C, the ball will be in 
contact with two surfaces, at M and Q, each of which will 
have a linear velocity w r, where r is the inside radius of 
the ring J. The tangential drag on the ball at M and Q 
will be balanced by the compression of the spring. If the 
arm E is moved in the direction N the relative contra- 
clockwise movement of the strap will be superimposed on 
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FiG. 3—DIAGRAM OF THE RATCHET GEAR 


the velocity w r which it has derived from J with the result 
that the tangential drag at M will be greater than the drag 
at Q. Ifthe arm E is moved in the direction P the relative 
clockwise movement of the strap will be deducted from 
the velocity w r of the moving surface in contact with the 
ball at M. In the one case, therefore, the ball as 
before will be rolled downhill and in the other uphill. 
Hence force applied to the arm E will be transmitted to the 
driven shaft to maintain its rotation in the direction w 
only if the force is in the direction P. If the force is in the 
direction N the driven shaft will ‘‘ free wheel.” 


THe Motion or THE LEVER SysTEM. 


The system of levers which links the ratchet gear to the 
engine utilises the engine crankshaft as a first motion shaft, 
and attached to each of the four throws is a first connecting 
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Fic. 4—THE LIMITS OF TRAVEL IN HIGH GEAR 


push rod. This rod works a triangular member which 
performs the functions of a rocker. The engine operates 
in a contra-clockwise direction, causing the rocker to 
describe an are about its pivot. The third pivot on the 
rocker is linked to the input member of the “ free wheel ”’ 
or ratchet gear. The pivot of the rocker is carried on an 
arm, curved in order to avoid fouling the crankshaft and 
suspended from a pin placed above the crankshaft, as 
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shown. This mode of support for the rocker is necessary 
to enable the fulerum to be moved, which motion, by 
altering the angularity of the linkages, causes the distance 
travelled by the ratchet arm to vary and in consequence 
the power delivered per stroke of the engine to be distri- 
buted over a greater or smaller fraction of one rotation of 
the driven shaft. The ultimate position for “ high gear ” 
or minimum mechanical advantage is as shown in Fig. 1. 
This position is reproduced diagrammatically in Fig. 4 
with all parts reduced to their simplest representation. 
The two ultimate positions of the working motion are 
shown for the high gear setting in Fig. 4 and for the “‘ low 
gear,”’ or maximum mechanical advantage, in Fig. 5. The 
range over which the motion of the crankshaft is trans- 
mitted is seen to be 180 deg. in the case of the low gear and 
somewhat over this amount in the case of the high gear. 
It will be observed also that this working stroke produces 





“Tue Encincea 
Fic. 5—-THE LIMITS OF TRAVEL IN BOTTOM GEAR 


nearly the same motion of the triangular rocker, amounting 
to the value of the base angle of the triangle. The small 
differences in motion in this first part of the mechanism 
are due to the change of distance between the centre of the 
crankshaft and the fulcrum of the triangular rocker arm 
in the two ultimate positions. 

In view of the presence of four ratchet gears, the neces- 
sity for utilising the whole working stroke ceases to have 
great importance, and for the same reason the reproduction 
of the constant angular velocity of the crankshaft at the 
ratchet motion during the working stroke has not been 
attempted. The angular velocity is constant for a suffi- 
cient portion of the stroke to enable at least one ratchet 
gear to be driving at any instant during the rotation and 
an adequate overlap exists. The final drive from the 
triangular rocker to the ratchet varies in angular velocity 
by the amount implied in the two diagrams, or roughly 
equivalent to gear ratios from engine to road wheels of 
about 1 to 2 and 1 to 24. 


Tre Gear CHANGING MECHANISM. 


It will be seen that the motion changes its velocity ratio 
as the fulcrum arm carrying the triangular rocker is swung 
horizontally. Automatic motion of this arm according to 
the requirements of the engine is attained by hydraulic 
means, the rate of operation of which is controlled by a 
connection to the accelerator. Fig. 1 shows this hydraulic 
mechanism. The gear utilises the arm D as a support for 
the triangular rocker, and as this arm traverses to the 
right a higher gear or lower mechanical advantage is 
obtained and vice versa4. During the working stroke the 
rocker must remain locked or no leverage will be obtain- 
able. Hence any movement of the rocker must take place 
only when the lever system is on the return or idling 
stroke. The movement of the atm D is controlled by the 
movement of the piston B in the double-acting cylinder A. 
Lubricating oil from the engine sump is supplied by an 
engine-driven pump through a hydraulic accumulator to 
the system, the pump and accumulator being indicated in 
Fig. 1. The oil is fed to the left side of the piston B and 
through the slide valve G to the right side of the piston. 
Owing to the difference in working area of its two sides 
the piston travels to the left, making the gear take up 
the low gear or starting position. As soon as the engine 
accelerator is depressed the oil pressure increases, which 
does not alter the conditions of the piston B, but operates 
the piston in the valve regulating mechanism. This 
device consists of a piston moved to the right under oil 
pressure against a spring, and therefore always taking up 
a position proportional to the oil pressure. The motion 
of the piston to the right draws with it the pinion of the 
valve motion, and through a double ratchet gear 
the slide valve G. This valve performs a double function. 
It cuts off the oil passage linking the two sides of the piston 
B and it also opens the inner side to atmosphéric pressure, 
returning its oil content to the crank case. The motion of 
the piston B is then reversed, the oil pressure on the outer 
side driving it to the right or high geared position. Thus 
as long as the oil pressure in the supply is overcoming the 
spring pressure in the mechanism the piston B will be 
raising the gear ratio of the transmission. As soon as a 
balance is reached in the mechanism motion ceases on 
the pinion of the valve gear. Meanwhile the motion of the 
arm D to the right has been pushing the rod E and its 
ratchet F against the restraining spring. As soon as the 
pinion ceases to move to the right this motion of the 
ratchet F is transmitted to the valve G through the pinion 
H as a motion to the left causing the valve to return to its 
original position of balance with the two opposite sides of 
the piston connected together and with the piston B 
tending to move the transmission towards a lower gear 
again. It will be seen that the rate of change of gear ratio 


which again may be regarded as proportional to the rate of 
change of engine revolutions. The actual relationship is 
governed by the strength of spring in the valve control 
mechanism in relation to the delivered oil pressure. 
It follows, therefore, that the spring must be made 
adequate for maximum ine acceleration or “‘ full 
throttle’ conditions. For partially opened throttle 
conditions the rate of change of gear would be too rapid 
for the engine, and engine speed ‘‘ hunting ” would result. 
A by-pass is therefore provided in the oil supply so that. the 
feeds to the valve control mechanism and to the servo- 
cylinder A may be reduced in pressure in proportion to 
the engine torque. This by-pass is linked by ordi 
rods and levers to the accelerator pedal, so that at any 
engine output the correct degree of hydraulic power is 
supplied to the transmission. The principal variation in 
the oil pressure under running conditions is that due to 
oil temperature, lack of viscosity causing the pressure to 
fall. It is largely neutralised by the use of the hydraulic 
accumulator, so that this effect, by reducing the pressure, 
merely causes a slight delay in the rate of gear change. 
As a hot engine works more efficiently than a cold one, this 
delay is, if anything, advantageous, since it allows higher 
revolutions of the engine when hot and reduces the revolu- 
tions available for a cold engine. 








L.M.S. Summer Train Services. 


WueEN the London, Midland and Scottish Railway 
Company’s summer train service begins on Monday, 
July 5th, 496 trains will be speeded up by a total of over 
2000 minutes a day. 

Reflecting the great increase in railway travel conse- 
quent upon improved trade and incidental to Coronation 
year, is the fact that during this summer the company’s 
passenger train weekly mileage will be nearly 29,000 miles 
more than it was last summer. In addition to the “ Coro- 
nation Scot,” the new high-speed trains performing the 
4014 miles between Euston and Glasgow in 6} hours, 
including a stop at Carlisle in each direction to pick up and 
set down passengers to and from London, the L.M.S 
will greatly accelerate the mid-day group of trains in each 
direction between London and Scottish centres and 
between Liverpool, Manchester, and Scotland. The 
present 2 p.m. from Euston (the “ Mid-day Scot ’’) will 
run in two portions, the first leaving at 1.35 p.m. for 
Perth and conveying through vehicles for Barrow and 
Whitehaven, and the second at 2 p.m. for Edinburgh. 
Savings in journey time provided by this service include 
London-Edinburgh, 10 min.; London-Perth, 23 min.; 
London-Whitehavea (vid Carnforth), 41 min.; London- 
Carlisle and Maryport, 47 min.; London-Workington, 
100 min. Connecting trains leaving Manchester at 
4.45 p.m. and Liverpool at 5 p.m. will give considerable 
accelerations from these places to Scotland. Acceleration 
of the 12.20 p.m. Perth-London (10.5 a.m. from Aberdeen) 
express, to arrive Euston at 9.30 p.m. instead of 10.40 p.m., 
will also give much quicker travel from Scotland to 
England, including accelerations of 70 minutes from 
Aberdeen, Dundee, and Perth to London, 65 minutes from 
Inverness, and 60 minutes from Whitehaven. 

The “‘ Ulster Express ” service from London to Belfast 
vid Heysham, now timed to leave Euston at 6.10 p.m., 
Saturdays and Sundays excepted, will leave at 7 p.m., 
with an unchanged steamer arrival time in Belfast, thus 
giving an acceleration on the throughout journey of 
50 minutes. The train will run non-stop over the 234 miles 
from Euston to Morecambe (Promenade). On Saturday 
nights there will be an acceleration of 75 minutes in the 
reverse direction, from Belfast to London. 

Other London express services to be accelerated include 
the Euston-Manchester sleeping car train (running non- 
stop and 10 minutes quicker), the Euston-Liverpool 
“ sleeper ”’ (8 minutes quicker), and the 12.40 a.m. Euston- 
Glasgow (10 minutes quicker). On Sundays the train 
services from Euston to Birmingham, Liverpool, Man- 
chester, &c., have been largely remodelled in order to 
give savings in journey time. 

The chief feature of extensive train service improvements 
within Scotland is the introduction of three-hour services 
in each direction over the 153 miles between Glasgow and 
Aberdeen, inclusive of stops at Perth and Stonehaven. 
The 10.5 a.m. Glasgow-Aberdeen train will be known as 
“The Bon-Accord ” and will be 12 minutes quicker out- 
ward and 38 minutes quicker on the return journey ; 
while the 1.30 p.m, Glasgow to Aberdeen will be 18 minutes 
quicker northbound and 23 minutes quicker southbound ; 
this train will be known as “ The Saint Mungo.” 








HIGHER WAGES AND SHORTER HOURS.* 





THERE is a tendency among human beings, and it has 
not been distinctive of any one group or even of any one 
nation, to accomplish reform by legislation. If we agree 
that the eight-hour day and the elimination of child labour 
are desirable ends, why not simply enact laws that will 
make these things obligatory ? It takes so long to educate 
the majority and so many of them are indifferent even to 
these laudable causes. But when our legislation runs 
counter to the fundamental laws of Nature, it becomes a 
dead letter, as we had ample opportunity to find out when 
we tried to enforce prohibition. We are now trying to 
find short cuts that will permit higher wages and shorter 
hours without increasing the output for each worker by 
increasing the efficiency of our plants, or by improving 
our equipment, but this method runs counter to all of 
human experience and will probably fail. 

We are practically standardised on a forty-hour week. 
The important thing to realise is that this change has not 
come about by legislation. In 1899, long before the eight- 
hour day was legally required, the average hours per week 
in this country were fifty-five. Here, then, is a substantial 
reduction from the day of Lucien Sharpe. By 1920 the 
average hours per week in this country had become forty- 





eight hours, by 1930 the average was forty-four hours, and. 
to-day it is practically forty hours a week. The important 
point is that this improvement was effected, not by legis- 
lation, but by giving the worker better equipment which 
made it economically possible for him to earn a living 
wage while working shorter hours. 

It would be a simple matter to show that this change 
ran parallel with another equally important change, and 
that was in the real value of the wages paid to the worker. 
These were increased, again not by legislative fiat, but by 
the increased earning power of the worker, due to the 
better equipment which we gave him, or, if you please, 
because of the increase in horse-power per worker during 
these years. 

In contrast to this perfectly healthy development toward 
lower hours and higher wages, we have the arbitrary 
restriction of output by union regulations which is familiar 
to us all in the building trades. These trades did not wait 
for improved methods, improved materials, and better 
equipment to make it economically possible to reduce 
working hours and increase wages. They reduced them 
arbitrarily and the net result has been to choke the building 
industry and force us to live in obsolete antiquated houses 
because the cost of new construction is entirely out of line 
with the development of the country in other fields. 








BRITISH STANDARDS INSTITUTION. 


Ali British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

MOTORS FOR COAL CUTTERS, CONVEYORS, AND 
UNDERGROUND LOADERS. 


No. 741—1937. When the British Standard was issued 
in 1930 for electric motors and generators for mines, to 
comply with the Coal Mines Act, 1911, it was found 
necessary specifically to exclude those motors embodied 
in coal cutters, drills, and conveyors. The British 
Standards Institution has just completed a further 
specification covering flameproof electric motors embodied 
in or designed for operating conveyors, coal cutters, loaders, 
and other purposes for use in mines. The specification 
applies to machines having windings insulated with Class A 
or Class B material, as defined in Appendix A, and wound 
for voltages not exceeding 650 volts, and to comply with 
the General Regulations as to the use and instalfation of 
electricity made under the Coal Mines Act, 1911, and is 
applicable to the motors used with the larger types of 
electric drilling machines which are mounted on stands, 
but is not suitable for application to the smaller type of 
coal drills which are held in the operators’ hands. 

For motors for operating coal cutters, the output 
corresponding to a short time rating of one hour is required 
to be stated, together with any additional short time rating 
which may be i by the manufacturer, while for 
motors operating conveyors, the output has to be stated 
corresponding to a continuous rating (six hours), and 
also any additional short time rating which may be 
specified by the manufacturer to meet the conditions 
associated with each particular application. Motors for 
combined coal cutting, conveying, and loading machines 
are required to be rated as coal-cutting motors, the rating 
specified being assigned primarily to provide purchasers 
and users with a basis of comparison for motors made by 
different manufacturers. It is to be understood that a 
six-hour rating for conveyor motors and a one-hour rating 
for coal-cutter motors are not necessarily the correct 
ratings in all circumstances, and manufacturers are at 
liberty to state additional ratings to meet the conditions 
associated with particular applications. 








BOOKS OF REFERENCE. 





Kelly’s Directory of Merchants, Manufacturers, and 
Shippers of the World, 1937. London: Kelly’s Direc- 
tories, Ltd., 186, Strand, W.C.2. Price 64s. net,—The 
fact that this directory has reached its fifty-first annual 
edition is proof of its value to industry. The general 
arrangement of the information in the two volumes for 
the past several years has again been adopted. Vol. I 
gives the names of agents, exporters, importers, wholesale 
merchants, and manufacturers in the different countries 
of the world. Vol. II gives similar information with regard 
to the British Isles and British Empire. All the informa- 
tion has been revised and brought up to date, and there is 
little doubt that the new volumes will be as useful as the 
earlier editions. 








Deatu or Mr. Witt1aM Reteu.—We regret to note the 
death of Mr. William Relph, who acted as consultant and 
travelling representative for the sale of tungsten contacts 
for the Boston Smelting and Refining Company, Ltd. 
Mr. Relph was well known to the electrical apparatus and 
instrument manufacturers in this country. 


SmMoKELEss FurEL Puants.—-We are informed that 
plans which, when completed, will result in the use of 
about 775,000 tons of coal a year are announced in the 
report of Low Temperature Carbonisation, Ltd. It is 
proposed to increase the present authorised capital of 
the company by £725,000, although it is not intended at 
the moment to issue the full amount of the increase. 
Smokeless fuel plant for dealing with 500 tons of coal a 
day is to be erected in South Wales at a cost of £650,000 
by the company, the Government, and the Nuffield Trust, 
as a means of assisting the South Wales Special Area. 
The completion of the South Wales works will raise the 
number of smokeless fuel plants to five, and the yield 
from the coal used will be approximately 542,500 tons 
of smokeless fuel, and just over 16,000,000 gallons of 





Tell Berna, General Manager, 





is proportional to the rate of change of oil pressure supplied, 


* From an Address by Mr. 
1 Build 


National Machine Tool B » Association, Cleveland. 





liquid products, including petrol, Diesel oil, tar acids, 
creosote, fuel oil, pitch, and other chemical derivatives. 
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A Thread Milling Machine. 


THE machine illustrated herewith is a new No, 2 
Wickman-Moulton thread milling machine, made by 
George Moulton, Ltd., Manchester, for A. C. Wickman, 
Ltd., Coventry. The machine is capable of swinging work 
of a maximum diameter of 18in. and a maximum length 





friction discs are free to move along the axis of the shaft, 
but are keyed in order to prevent rotation when a torque 
is applied. The number of fixed and rotating dises in 
different models depends on the maximum torque to be 
absorbed by the brake. 

It is claimed that adjustments can be quickly effected 
in order to take up wear and to alter the spring pressure. 
The clearance between the discs can be reduced by 





removing packing slips from each of three packs. The 


Multiple Drilling Machine. 


A NEw multiple drilling machine has been recently con- 
structed by W. A. Fell, Ltd., of Windermere, to the order 
of Vickers, Ltd. W. A. Fell is an old-established company, 
and has made bobbin and wood-working machinery for 
the past eighty years. Primarily designed as a single- 
































FRONT AND REAR VIEW OF THREAD MILLING MACHINE 


of 20in. It is suitable for a wide range of work extending 
from threads of fine pitch, such as are used for optical 
and scientific instruments, to threads as coarse as 4 T.P.1. 

The work head and cutter head are carried on a bed 
which is formed by the base of the machine, as shown in 
the engraving. The work head is fixed to the bed and 
carries a ground cast iron spindle bored with a hole 
3fin. diameter. The spindle runs in coned phosphor- 
bronze bearings, and is driven by a reversing motor, so 
that left or right-hand threads may be cut. The work is 
held in either a special work fixture or in a chuck fixed 
to the flanged end of the spindle. The pitch of the thread 
to be cut is determined by means of a short detachable 
lead screw keyed on to the rear end of the spindle, engaging 
with a nut which is mounted at the end of the work head. 
The work spindle moves horizontally in its bearings under 
the action of the lead screw, stopping automatically after 
a little more than one revolution of the work. The spindle 
is stopped by means of a trip motion which withdraws the 
cutter and at the same time stops the feed to the work 
head. 

The cutter head is mounted on a transverse slide tor 
feeding the cutter into the work. The complete cutter 
head and carriage is adjustable longitudinally on -a slide 
on the bed, this motion being effected by means of a rack 


and pinion operated by a hand wheel and fitted with a|- 


clamping device. The cutter spindle is bored to suit a 
No. 5 Morse taper arbor, and is mounted in ball and 
roller bearings. The rear end of the cutter spindle carries 
a fly-wheel. Transverse adjustment of the cutter head is 
effected by means of a screw and nut, in order to set up 
the machine for the diameter of the work and for the 
depth of thread to be cut. A graduated dial is mounted 
on the cross sliding motion for setting the depth of cut. 

Two motors are used for driving the machine. One is 
mounted on the cutter head and drives the cutter spindle 
by means of Texrope belts and gearing. The other motor 
is used for rotating the work spindle, and is mounted at the 
rear of the machine. This motor drives through Texrope 
belting and a gear-box, in order to provide a range of 
speeds for the work spindle. Each motor can be of the 
reversing type. The switchgear fitted is so arranged that 
in the event of one motor failing to function, the other is 
automatically stopped. A push-button control is used for 
starting, stopping, and reversing both motors. 








A Magnetic Disc Brake. 


A MAGNETIC disc brake, suitable for use with heavy 
rotating plant, such as presses, rolls, and printing machines, 
is designed and manufactured by Laurence Scott and 
of Raat Ltd., Australia House, Strand, London, 

.C.2. 

The engravings herewith show the construction and 
operation of this form of brake. The brake is normally 
fitted directly to the end shield of the electric motor 
driving the machine to be braked, and revolving dises 
are carried on a hub on the shaft extension. The device 
can, however, be applied independently to any suitable 
shaft on the driven machine. The brake is totally enclosed 
and, hence, the friction surfaces are protected from the 
ingress of damp and oil. 

The operation of the brake depends on the use of a 
series of steel discs which are keyed to the shaft. Inter- 
posed between the steel discs are stationary friction discs. 
When the brake is in action the two sets of discs are held 
in close rubbing contact by means of a spring-actuated 
pressure plate. The brake is released by energising an 
electro-magnetic system mounted in the brake casing, 
which attracts an armature B on which the friction discs 
are mounted and overcomes the spring pressure. The 





spring pressure—and, consequently, the braking torque— 
can be altered by removing or adding packing washers. 
The cover of the brake is provided with emergency 
release handles H by the operation of which the spring 
pressure is relieved by hand and the brake rendered 
inoperative. A centrifugal overspeed device can be 

















BRAKE INCORPORATED WITH MOTOR 


fitted, if desired, which applies the brake as soon as a 
predetermined speed is exceeded. 

This form of brake is made in ten standard sizes. The 
braking capacities of the different units depend primarily 
on the temperature rise of the operating magnet and the 
rate at which energy can be dissipated without over- 
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SECTION THROUGH Disc BRAKE 


heating the friction lining. The torque capacity of the 
standard models ranges from 8 foot-pounds to 440 foot- 
pounds for duty of an intermittent nature not exceeding 
half an hour’s continuous application of the brake. For 
service on hoists, cranes, lifts, and coal-handling plant, 
&c., the capacities are reduced by 25 per cent. in order to 
provide a greater safety factor. 





purpose machine, it is intended that it should drill holes 
in the skirting cornices used in ship’s cabins. The accom- 
panying engraving illustrates the machine, which is 
capable of drilling timber of any section up to 12in. by 
2in. Six drilling spindles are provided, driven by means of 
a built-in motor, belting and universal joints. The spindles 
can be set up in any required position for drilling holes 
over an area 14in. square. 

A separate motor operates the sliding drill head and 
the automatic cross feed for the timber. The drill head can 














MULTIPLE DRILLING MACHINE 


be fed into the work from six to fifteen times per minute, 
and the machine is therefore capable of drilling from 36 
to 90 holes per minute when all six drilling spindles are 
in use. The intermittent feed to the timber is operated 
by means of rollers driven by the auxiliary motor. On 
the completion of each cutting operation of the drill head 
the timber is automatically fed through the machine by 
rollers a distance which can be varied from 6in. to 30in. 








A New Capstan Lathe. 


WE have recently received particulars from Alfred 
Herbert, Ltd., of Coventry, of a new design of capstan 
lathe, known as the Herbert No. 3. This machine, which 
is illustrated in the accompanying engraving, has a ldin. 
swing over the ways, and is equipped with such features 
as ball and roller-bearing-mounted spindle and auxiliary 
mechanism, automatic lubrication, and a covered bed. 

The machine may be driven by a belt or by means 
of a self-contained motor, and three speed ranges are 
available, according to the speed at which the driving 
pulley is rotated. The full range from 40 to 2000 r.p.m. 
of the spindle can be obtained by the provision of a three- 
speed motor with a joy-stick control. The motor is 
mounted on an adjustable hinged plate at the rear of 
the machine, and drives the headstock by means of a 
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belt. Supported at three points, the bed requires no | to rotate with the turret, in which the stops, acting as 


levelling wedges. The saddle is arranged to slide on 
two prismatic ways, which are protected by covers. 

Six spindle speeds forward and reverse are provided in 
the dial-change roller bearing headstock, the changes being 
effected by means of cam-operated sliding gears and 
friction clutches operated by a pilot wheel and lever. 


dead stops, trip the feed, 

Each lead screw cuts three different pitches and the 
ratio of lead screw rotation to spindle rotation is altered 
by rotating the feed pilot wheel. When a chasing attach- 
ment is used, the feed dial is marked in order to indicate 
which chasing ratio is engaged, and a quick-withdrawal 

















FRONT VIEW OF 


The pilot wheel provides three changes by means of 
sliding gears and the lever pivoted on the pilot wheel 
centre operates a clutch giving a change from fast to 
slow speeds. The gear-changmg mechanism is inter- 
locked with the starting and reversing clutch, so that tho 
starting lever must be moved to the stop position before 
the gear change can be effected. The starting lever 
cannot be operated until the gears are properly im mesh, 
and, in the neutral position, the spindle is stopped by 
means of a self-adjusting multi-dise brake. An automatic 
continuously filtered oil supply is provided to all the 
mechanisms in the headstock, including the brake. 

A number of chucking arrangements can be supplied, 
including a 9in. diameter compressed-air-operated chuck, 
in which a hand-operated air pressure variation mechanism 
ean be incorporated which enables the air pressure to 
be reduced for finishing cuts on light work. A similar 
chuck, 7}in. diameter, can be supplied which is balanced 
and suitable for running at speeds up to 2000 r.p.m. For 
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CAPSTAN LATHE 


mechanism ensures that the chaser is withdrawn at 
the same time as the nut is withdrawn from the lead screw. 








SIXTY YEARS AGO. 


Tue following paragraph taken from our issue of July 
6th 1877 may perhaps best be left to speak for itself : 
“It appears that within a few days we are to have an 
opportunity of hearing the telephone in London. Wires 
have been laid from the Queen’s Theatre to the Canter- 
bury-hall, on the south side of the river, and the pro- 
prietors of these places have arranged for a telephonic 
concert, in which the audience in one house will hear the 
music played at the other. The arrangements are nearly 
complete, and the projectors state that their experiments 
leave them no doubt of success. It is hardly needful to 
say that in no system of telephony are the actual sounds 
produced at one end of a wire made audible at the other 





Shoe Machinery.* 
By B. P. COOPER, M.I.Mech.E.t 
No. II. 

(Continued from page 710, June 18th.) 


MECHANICAL PROBLEMS IN SHOEMAKING MACHINERY. 


ATTENTION may now be turned to some of the mech- 
anical problems which have arisen and been met by engi- 
neers engaged in this field. On many of the machines it 
is necessary to have a single-revolution clutch which will 
cause the machine to stop within an accuracy of a few 
degrees of a revolution, and yet at the same time be 
capable of causing the machine, which it drives, to run 
continuously whilst a pedal is depressed. This has been 
met by the “swash ring” type of clutch, and many 
examples of this may be seen in shoe machinery. 

Combined Clutch and Brake with Swash Ring Actuation. 
The action of this clutch has been described thus: ‘ hold 
the dog and it wags its tail, hold the tail and you wag the 
dog.”” An example of the mechanism is illustrated in 
Fig. 9, where the member C may be considered as the dog 
and the remote end of A as the tail. The cone clutch 
member C is splined to the main shaft of the machine, and 
when free from the restraint of the withdrawing means A, 
F, and K, is caused to engage the driving member of the 
clutch by the pressure of the springs E. The cone member 
is provided with a circumferential groove which is in an 
oblique plane in relation to the axis of the shaft. 

The member A embraces the cone and carries on pivots F 
an annular link which runs in the groove of the clutch. It 
should be noted particularly that the centre of the pivots F 
is not on the centre line of the axis of the shaft, but, as 
drawn, is a small distance below. Since this is the case, a 
line taken through the points F will participate in two 
movements : one a movement of oscillation about a centre 
running vertically through the shaft and due to the 
obliquity of the groove, and another movement longi- 
tudinally to the shaft axis and due to the disposition of the 
points F below the centre. The member A is shown pivoted 
at its upper end in ball seatings, and oscillates about this 
point. The longitudinal movement given to A at F is 
increased at the lower end where it is connected to a toggle 
JK. So long as the member A is permitted to oscillate it 
does not do any useful work upon the cone clutch C, but 
if the movement of the tail end of link A is arrested by 
toggles, as shown in Fig. 9, the action of the cam surface 
will cause the cone clutch to be forced away from the 
driving pulley and into engagement with the brake face B. 

In order that the machine may be turned over by hand, 
the release knob H is provided to allow the driving pulley 
to be so far withdrawn that upon the release of the link A, 
resultant upon breaking the toggle, the clutch cannot slide 
far enough to engage it and thereby be positively driven. 
The movement of the cone to its normal driving position 
has, however, allowed the brake to be released and freed 
the machine for hand operation. 

Pantograph Mechanism.—The universal pattern grading 
machine employs simple geometric principles and operates 
with accuracy to produce the necessary patterns smaller 
and larger than the original. Fig. 10 shows in diagram- 
matic form the mechanism of the machine. 

The model pattern is clamped to a grid. In its normal 
working position this is turned on its hinge on the jack and 
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Fic. 9—*‘ Swash Ring ” Clutch Mechanism. 


bar work an air or hand-operated dead-length bar chuck 
can be provided for bars up to l%in. diameter. It is 
claimed that the action of these bar chucks produces 
no endwise movement of the collets or the work, so that 
end dimensions can be duplicated. The bar feeding 
mechanism enables bars to be inserted from the front end, 
the tubular framework being arranged to swivel out 
of line with the spindle. 

Six automatic feeds ranging from 40 to 480 cuts per 
inch in each direction are provided to the saddle and 
capstan slides. Feeds are indicated by a dial and changes 
are made by a finger-controlled pilot wheel used in con- 
junction with a small lever placed above it. In each 
position of the dial a fine and coarse feed is indicated. 
The feeds are reversed by a similar lever on the feed box. 
The saddle has automatic feeds to both sliding and 
surfacing motions, although hand-operated feeds can be 
supplied if desired. Automatic and dead stops are fitted 
for both motions, and micrometer dials are provided for 
the longitudinal and cross-traversing motions. The 
capstan slide carries a hexagonal stop bar which is geared 








end. The vibrations of the sounding body are caused to 
interrupt an electric current, and by its means to produce 
a precisely similar set of vibrations in a suitable receiving 
apparatus at the end of the wire. In Mr. Varley’s instru- 
ment the sending apparatus is fitted with a number of 
tuning forks each of which vibrates when its own 
note is sounded. The vibrations are reproduced at 
the other end of the wire in a suitable apparatus, 
and therefore give rise to the same sound as that which 
first started the fork at the sending end. It is obvious 
that this involves an arrangement of sounding bodies, 
whether forks, reeds, strings, or other appliances, of which 
there shall be one for each note. In the speaking telephone 
of Mr. Bell the vibrating body is a stretched membrane, 
and, according to accounts from America, even the tone 
of the voice is transmitted. With the musical telephone 
the quality of the music must depend to a great extent on 
the nature of the apparatus employed for reproducing it, 
as it does not appear that the instrument to be used can 
do more than reproduce the notes without giving their 
tone or character.” 
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Fic. 10—-Puntograph Mechanism of Universal Pattern Grading Machine. 


lies in a horizontal plane. Fig. 10 shows the material 
(board or metal) to be operated upon by the punch, 
clamped in a lower plane than the model pattern. The 
model is pressed against the guide pin B and the punch, 
which acts in the manner of a nibbling machine tool, moves 
to the right or left of B under the influence of the settings 
given to the pantograph by the scales at H and G. As 
shown by the dotted outline, the machine is set to produce 
a pattern of larger size than the model, but if the fulerum C 
is moved to its mean position A will move to E on the 
centre line E C F and D will move to the right and bring 
the guide B coincident with the punch in the same vertical 
line, but in a higher horizontal plane. Having made the 
desired settings, the operator starts the high-speed recipro- 
eating punch and moves the jack, which carries the model 
in such a manner as to feed it around and in contact with 





* The Institution of Mechanical Engineers, Leicester Summer 
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the guide B. From the patterns thus made dies or knives 
of the same outline are produced for cutting the shoe 
components. 

Tack and Nail Feed Mechanism.—The problem of 
selecting, separating, and feeding such loose articles as 
tacks, nails, and eyelets has required considerable study, 
and one particular example will be described in some detail. 
Fig. 11 shows in diagrammatic form the essentials of the 
mechanism for separating and delivering tacks, point 
upwards, for use in the pulling-over machine. The 
machine actually deals with seven tacks, but for sake of 
clarity one only is shown. It will be observed in this case 
that the tack, after separation from the raceway, falls by 
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Fic. 11—Tack Feed Mechanism. 


gravity through its conducting tube into a semi-circular 
junction near the driver bar ; it is here that the tack turns 
upside down so as to finish with its point upwards. 

To raise the tack from the semi-circular junction a 
piston is latched at one end of a cylinder against a com- 
pression spring; on the release of this latch the piston is 
forced upward by the spring, causing a puff of air to blow 
the tack from the junction into a position immediately 
above the driver. Just previously to this a valve, shown 
below the separator, closes the passage behind the tack, 
so that the air can only flow in a direction to carry the 
tack forward. In the path of the driver a pair of pivoted 
fingers are held together by a light spring ; these guide the 
point of the tack as it is being driven into the shoe. They 
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Fic. 13—Variable Thread Tension 


also act as a stop against which the tack can strike when 
it is blown forward, after which it falls backward with its 
head upon the end of the driver. Only one piston and 
cylinder are required, as the latter is connected to each 
of the seven tack passages. 

In most cases of tack and nail feeding the final position, 
prior to driving, is with the point down, as this is the 
natural position as suspended by the head in a raceway. 

Reverse Drive Mechanism.—In the welt sewing machine 
it is necessary to perform certain functions which are only 
required at the conclusion of sewing in the welt, and must 
not take place during the actual sewing. Among these 
functions are casting the thread off the needle, cutting off 
the welt (which is fed as a ribbon), and removing all 
tension from the thread. In order that these requirements 
shall be fulfilled with accuracy and that the machine shall 


the reverse drive is that these special functions are 
inoperative in the forward or normal sewing direction of 
drive and therefore cannot by accident caused to 
function whilst is in progress. 

Fig. 12 shows the main features of the reverse drive, but 
does not include the connecting means to the mechanisms 
upon which it acts. The normal ing drive is transmitted 
by means of a belt drive on to the wheel A, which is con- 
nected toa cam shaft. At the driving shaft (not shown, 
but mounted on the base of the machine) is a simple plate 
clutch which is engaged by means of a wedge operated by a 
foot treadle. When the treadle is depressed a bolt E is 
withdrawn from the bell crank lever F and the machine is 
free to drive in the forward direction at a speed determined 
by the pressure exerted by the operator on the clutch 

In other words, he may start up or run around 
the toe of a shoe slowly by allowing clutch slip. When the 
treadle is released the plate clutch is released and positive 
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Fic. 12—Reverse 


forward drive slows down rapidly, first under the influence 
of a brake, and later due to the reverse clutch. 

The upward movement of the treadle when the plate 
clutch is released causes the bolt E to rise under the 
influence of a spring and locks the bell crank arm F against 
the oscillating motion which it receives from the cam, 
which is part of the cone reversing clutch C. When the 
arm of the bell crank is thus held the cone is caused to 
move along the shaft by the cam and engage with the 
member D, which is a continuously rotating spiral or 
worm gear driven in the opposite direction to that of the 
wheel A. The worm gear is driven as shown by means of 
a worm, driven in turn by a belt from a pulley on the live 
portion of the shaft, which forms one member of the main 
plate clutch in the base of the machine. The clutch 
member D runs idly until connected to the mating member 
C. The cone member C is, however, connected to the wheel 
at B by means of a rectangular stud, and until it is engaged 
by the member D it rotates with the wheel A in the forward 





Mechanism. 





stop within close limits of the desired terminal point in the 
cycle, a reverse drive is most suitable. One advantage of 


direction. As the speed of the cam shaft is reduced by the 
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brake the clutch members C and D engage, a momentary 
slip takes place, and then the wheel A and cam shaft 
reverse very slowly under the control of the worm-driven 
clutch. The rotation in the reverse direction is limited 
by the cam G on the member C. This causes the clutch to 
withdraw, due to the action of the roll on the bell crank, 
whose movement is temporarily limited by the bolt. 

It will be noted that the bolt is mounted on a spring 
member so as to be capable of yielding. This spring offers 
sufficient resistance to allow of ample pressure between the 
engaging faces of the cone clutch and yet at the same time 


is a safe against breakage. When next the operator 
depresses the treadle the bolt is withdrawn, the cone clutch 
is di , and the machine is free for forward rotation 
again. action of the clutch in reverse is described 


below, in so far as it applies to the thread tension release. 
Variable Thread Tension Mechanism.—The | thread 
employed in the chain stitch used to unite the welt to the 


shoe in the welt sewing — must be under a tension of 
varying degree during the formation of each stitch. The 
requirements are that during the time the needle is drawing 
the loop the tension must be light, and during the time the 
stitch is being drawn tight by means of the “ take-up ” 
the tension must be heavy. 

The mechanism shown in Fig. 13 illustrates a means of 
accomplishing this. The thread is drawn from a wax pot 
and passes around a tension wheel H to which is rigidly 
connected on the same axis a brake drum. The tension on 
the thread is produced by a brake in the form of two brake 
shoes which are to bear on the periphery of the 
drum. The brake shoes G and J are mounted on an arm 
F, which in turn is mounted on the outer end of a lever E. 
Downward ure is applied to the top of lever E and 
causes the brake to retard the rotation of the tension wheel 
H, thus exerting tension on the thread. The desired 
tension is applied through the spring C and the connections 
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Drive Mechanism. 


shown between it and the lever B. The spring exerts 
pressure, due to its compression, on the rod M, between 
a shoulder and the end of the adjusting screw A mounted 
on the lever B. The end of the rod presses on the centre 
of a pivoted bridge piece N, which is employed as the means 
of exerting pressure on the two levers O and P, or on only 
one of them. 

At that portion of the cycle of operation when full 
tension is required the pressure is exerted on both levers O 
and P, and these in turn act on the lever E to apply the 
maximum tension; whereas at that portion of the cycle 
when the light tension is required, the pressure is removed 
from lever P by means of the arm L, which is actuated to 
lift the free end of the bridge piece and sustain the pressure 
which would otherwise aet on the lever P. It will be seen 
that in this state the pressure will be shared by the lever O 
and the arm L. 

It is desirable to be able to adjust either the amount 
of light or heavy tension independently each of the 










other. To do this the point of application of the pressure 
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14—High-speed Sewing Mechanism. 


from the levers O and P to the lever E is applied by 
longitudinally adjustable abutments K, which may be 
set by the operator by means of the rack and segment 
of a pinion mounted in the levers O and P. When the 
machine is stopped and the work is withdrawn, it is 
desirable that the thread be relieved of all tension, and 
to secure this result the lever E carrying the brake shoes 
is lifted. This action takes place by reversing the machine 
as explained in the description of the reverse actuating 
clutch. 

The governor acts so as to modify the tension of the 
thread in relation to the speed of the machine; as the 
speed increases the tension is reduced. The tension 
device does mechanically what the hand shoemaker 
does by the sense of touch, but with the added and 
important advantage that it does not tire and thereby 
lose its sense of correct tension, as may be the case when the 





pull is applied by hand. 
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High-speed Sewing Mechanism.—The outsole lock- 
stitch machine is an example of what has been accom- 
plished by way of speed and quality of the product of 
the operation. This machine sews, as already mentioned, 
at the rate of 1000 r.p.m. Fig. 14 shows the mechanisms 
which control the thread, and the shuttle in the act of 
engaging the thread, which is held out as a loop by the 
aid of the thread lifter shown. The initial pressure on 
the treadle allows the pressure foot to fall. The presser 
is locked to resist the awl, which pierces the work whilst 
moving upwards in its circular path. The presser is now 
slightly lifted and moves with the table from left to right 
on what is called the “‘ return feed.’’ The presser i 
squeezes the work and is locked. The awl then moves 
out and the needle follows down the hole made by the awl. 

Thread is laid in the needle hook by the looper. Just 
previous to this the thread hook deflects the thread lying 
between the table and the looper so that there is just 
sufficient thread to pull up to the under side of the work, 
while the needle rises to its top or retracted position later. 

The needle rises to take a loop of thread with it, and 
when the needle hook emerges from the top side of the 
work, it slightly enters the needle guide, trapping the 
thread in the hook. As the needle and guide approach 
the top, the thread lifter prepares a loop for the shuttle 
(Fig. 14 inset). The beak of the shuttle takes this leg 
of thread and carries it over the highest point of the shuttle. 
The lifter now returns and the needle moves forward, 
releasing the thread from its hook so that the shuttle 
is free from obstruction, to make the locking loop as it 
rotates. The take-up roils now operate to pull the locked 
loops to a predetermined depth below the surface of the 
work. This completes the cycle. All this takes place at 
almost unthinkable speed. The thread reaches a speed 
of a mile a minute. 

Automatic Edge Setting—The problem of reproducing 
in a machine the work of the hand shoemaker who rubbed 
down the edge of the sole with a heated iron has been 
fully met, and a tedious operation made easy and quick 
by the automatic edge setting machine. This machine 
consists of: A jack carrying the shoe, which traverses 
the sole edge across the face of the iron, and presents 
its curved outline in plan, square to the centre line of 
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Fic. 15—Detail of Automatic Edge Setting Machine. 


the iron; a rapidly oscillating iron, heated electrically ; 
a floating head, carrying the oscillating iron members, 
spring loaded so that it can rise and fall, permitting 
the iron to follow the sole contour in elevation—it can 
also be swung from right to left to move the iron up to 
the work, an adjustable spring then pressing the iron 
against the work; a rocking or tilting head, mounted 
in the floating head, carrying the iron in such a manner 
that it can be rocked so as to maintain it square to the 
sole edge contour in elevation; and a pump constantly 
supplying oil to a chamber in which the air is trapped 
and compressed to a working pressure of 120 lb. per 
square inch. The base of the machine is fashioned as a 
sump, from which oil is pumped, and into which the 
exhaust oil is returned and filtered. 

All the movements of the machine, with the exception 
of the iron oscillating movement, are operated hydraulically 
from this oil pressure system. There are three of these 
movements: (1) A fixed cylinder with a piston to rotate 
the jack, and so traverse the sole edge across the iron ; 
(2) a fixed cylinder, with a piston to swing the jack, and 
so maintain the sole edge square to the centre line of the 
iron; and (3) a fixed cylinder with a piston to tilt the 
oscillating iron, and so maintain it square to the contour 
of the sole in elevation. 

The operator first clamps the shoe into the jack; 
he then brings forward the oscillating iron to the sole 
edge and starts the shoe traversing by engaging a lever 
with a catch on the machine frame. The fore part of the 
shoe is now traversed across the iron a certain number of 
times (usually three); then the starting lever catch is 
automatically released, the iron moves away from the 
sole, and the traverse is stopped, leaving the jack in 
position for the operator to remove the shoe. It should 
be noted that during the last complete traverse of the 
shoe, the oscillation of the iron is stopped, so, that it only 
wipes round the edge of the sole. This removes waves 
of wax that show on the sole when the iron oscillates. 

The most arresting feature of the machine is what might 
be called its sense of touch. Fig. 15 illustrates how this 
sense of touch acts in the horizontal plane to maintain 
the sole edge in correct relationship to the iron. The 
oscillating iron is shown at A with the end that makes 
contact with the sole broken away for the sake of clear- 
ness; the shoe is represented by the outline B of a sole. 
The shoe is clamped in the jack of the machine over an 
elongated horseshoe-shaped cam as shown. Passing 
round the cam and anchored to it at one end are two 
chains, the other ends of which are connected to a piston 
capable of being moved by oil under pressure so that its 
movement will cause the chains to turn the cam and so 
traverse the sole edge past the iron. 

Adjacent to the point where the chains cross each other, 
a lever C is pivoted to the machine frame This lever 
carries two cam rolls engaging with a single-cam track 





in the cam. If the lever C be held stationary 
in its mid position and the cam turned, the outline of 
the cam will be maintained square to the iron’s centre 
line GH; hence, this needs correcting so as to present 
the outline of the sole in this manner to the iron. To 
accomplish this, the lever C is connected to a piston F 
so that movement of the piston will turn the lever, and 
thus rock both the cam and shoe by an amount which 
brings the outline of the sole square to the centre line 
GH. The movement of the piston is controlled by means 
of a relay valve from the two feelers D and E, one 
on each side of the iron, the ends of which are pressed 
by a spring against the edge of the sole ; so long as these 
ends are on a line square to the centre line of the iron, 
the valve remains closed and no movement of the piston 
takes place. 

Let us assume that the feeler D has been moved to the 
right by the sole outline. This will open the valve, admit- 
ting oil to the right-hand end of the cylinder, thus moving 
the piston towards the left and rocking the work round 
sufficiently to let the feeler return to its original position. 
Similarly, a movement of feeler E will move the piston 
in the reverse direction. 

It may be noted that it is not necessary to position the 
shoe accurately in relation to the cam, so that inserting 
and clamping it into the jack is very quickly performed. 
In addition to this, two other feelers are provided which 
engage with the tread face of the sole, thus giving a sense 
of touch in the vertical plane. These feelers, by means of 
another valve and cylinder, similarly control the tilt of 
the iron, maintaining it square to the contour of the sole 
in elevation, and keeping its path of oscillation always 
parallel to the tread face of the sole. These two pairs of 
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feelers thus control the turning of the shoe and the tilting 
of the iron, so that however much the line of the sole edge 
varies, in either plan or elevation, the relationship between 
the iron and the work is always correct. 

Staple Forming.—A new method of attaching the sole 
to the upper of a shoe has been introduced by using 
staples instead of tacks, the legs of which are bent or 
deflected as they are driven, so that they curl round in the 
form of a semi-circle within the thickness of the insole, 
thus avoiding any metal coming through and showing on 
the inside of the shoe. Shoes made in this manner are 
known as Littleway lockstitch shoes, and are very suitable 
for ladies’ wear. 

Fig. 16 a shows the shoe presented to the machine with 
the upper against an edge gauge A, and the insole against 
a shoe rest B. The projecting upper is then gripped by a 
pair of pincers and pulled upwards, stretching it around the 
last with a predetermined tension. The pincers next move 
forward and downward (Fig. 16 6) laying the upper over 
the insole. At the same time the stapling head also 
moves forward and downward with the pincers. This 
movement of the stapling head cuts off a short length 
from a coil of wire, and bends it into a staple, in the position 
shown at C. The stapling head now moves downward 
about tin. (Fig. 16 c), pressing the upper hard against the 
face of the insole. At the same time, the pincers release 
and retire. Coincident with this, the transferrer D moves 
downward, and carries the staple from position C into its 
driving position. The driver E is then released Cig. 16 d), 
permitting a spring to im @ sharp hammer-like blow 
to it, and so force the staple into the work. 

To bend the staple legs, and so make them curl into the 
insole, a deflector lies in the path of the staple, which bends 
the leading ends of the legs downward so that they enter 
the upper approximately in a vertical plane. Different 
portions of the staple legs are bent successively as they 
are driven past the deflector, with the result that the 
staple legs pass through the upper and form two semi- 
circles embedded in the insole. The deflector has two 


shallow grooves in its face, one in line with each staple | 


leg. These are to maintain the legs parallel to each other 
as they are being bent, and until they enter the upper. 

It will be evident that the degree of curvature of the 
staple legs will depend upon the distance between the lower 
edge of the staple nozzle and the deflector. The latter is 
therefore provided with a quick means of varying its 





distance from the nozzle, thus permitting the operator 
to obtain either a large or small-radius staple as desired. 
When both the upper and insole are thin, a small radius 
is given to the staple, so that it curls back quickly, and 
does not pierce through the insole of the shoe ; on thicker 
materials a larger radius is selected. 

The bar of the surface is driven down on the surface 
of the upper, and this, in conjunction with the direction 
in which the legs are disposed, gives a particularly effective 
holding means to resist the outward pull of the upper. 

Miscellaneous.—It is necessary to build up heavy pres- 
sures in such machines as the heel-compressing machine 
and heel-attaching machine, and for this purpose some 
good systems of compound toggle action may be observed. 

The need for high speed in finishing machines with the 
attendant lubricating problems has been met in some cases 
by forced lubrication derived from the helix of the oil 
groove. 

Many of the machine columns, which carry a head in 
which high-speed mechanisms work, are of very pleasing 
shape, due to the fact that the outline approximates to a 
parabolic curve. 

The clicking press gives the operator, by means of its 
swinging beam and the clutch release handle carried on it, 
@ quick and ready means of seeing his die placed to best 
advantage and cutting with the minimum of lost time. 

The production and hardening of the small punches 
used for perforating designs have had considerable time 
and thought devoted to them. 

In the welt-sewing machine, as previously mentioned, 
a needle guide is employed to support the fine needle, 
and due to the radius of the needle the guide must be 
drilled with a hole which instead of being straight follows 
the same radius, namely, lin. In order to do this, small 
cutters of the “‘ rose reamer” type are rotated at high 
speed whilst the part to be drilled is slowly turned around 
in the circular path. 

These examples are typical of the problems of invention 
and design, but it will be realised that the problems of 
production and construction of this type of machinery 
also require considerable thought. All parts are made on 
a strictly interchangeable basis. The jigs, fixtures, and 
special tools employed must be the best that modern 
practice can devise, whilst the high speed of operation and 
compact nature of the moving parts of shoe machinery 
necessitate the use of high-grade materials and heat 
treatment. Individual electrical lighting, driving, and 
heating’ is now widely employed. 

A great deal has been written and said on the effect of 
labour-saving machinery upon unemployment. The shoe 
machinery engineer has no apology to offer for the mecha- 
nisation of shoemaking, for by his efforts shoes have been 
made a relatively cheap commodity, and at the same time 
a durable and pleasing article of wearing apparel. Mecha- 
nisation has proved a strong influence in the direction of 
better working conditions. To quote from the *‘ Survey 
of London Life and Labour,” prepared by the London 
School of Economics, it has “‘ improved the style of all 
grades of shoes, cut down hand operations, economised 
both materials and labour time on operative processes, 
and progressively speeded up production to a point where 
more time may be actually spent in picking up and putting 
down shoes under construction than is taken by the 
machines in doing their work. It has led to smarter 
styles and greater comfort for the public, and to better 
factory conditions for the operatives.” 








INSTITUTE OF FUEL—-STUDENTS’ MEDAL. 


To encourage the reading of papers by students of 
fuel technology, the Council of the Institute of Fuel, 53, 
Victoria-street, S.W.1, has decided to make an annual 
award of a medal, together with a prize consisting of 
books and/or instruments to the value of £5. The rules 
governing the award of this prize and medal are as 
follows :— 


(1) The Council of the Institute of Fuel invite 
competition for a medal, together with a prize of books 
or instruments to the value of £5 to be awarded annually 
for a paper submitted by a student member of the 
Institute, or by any student under twenty-five years of 
age of a university or technical college in the United 
Kingdom. 

(2) The paper shall deal with some subject relating 
to the preparation or utilisation of fuel, or allied subjects. 

(3) Papers must be submitted to the Secretary of 
the Institute under a nom de plume, the name and 
address of the author being enclosed in a sealed envelope 
and sent with the paper. Papers must be received 
by the Secretary on or before September Ist in any year. 

(4) The name of the successful competitor in each 
year will be announced at the October meeting of 
the Institute, and the award presented at the annual 
dinner, at which the prize winner will be the guest of 
the Institute. 

(5) Papers must be limited to a maximum content of 
6000 words, and may be illustrated by line drawings or 
photographs. 

(6) One medal and prize will be available for award 
each year. 

(7) The Institute reserves the right to withhold 
granting a medal in any year if, in the opinion of 
the Papers Committee, no applicant deserves the 
award. 

(8) The paper earning the award may be published 
in the Journal. 

(9) A list of medal holders to be included in the 
published list of members of the Institute. 

(10) In judging the papers submitted, consideration 
will be given to : 


(a) Subject matter. 

(6) Evidence of analytical power and logic. 

(c) Construction of paper in so far as it gives 
evidence of an orderly mind and shows continuity 
of argument with an orderly development of the 
theme. 

(d) English. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. Export quotations are 


f.o.b. steamer. 


Exports and the Home Trade. 


The increase in the British exports of iron 
and steel during the pest month or two has led to protests 
from consumers in this country, who argue that, whilst 
the present scarcity of steel for home requirements 
continues, exports should be severely limited in order that 
more steel should be made available for distribution 
in the home market. The problem is not quite such 
an easy one as might appear, since the maintenance of 
our export trade in iron and steel and other commodities 
is @ national necessity. From the steel makers’ point 
of view, the need to retain old connections in foreign 
markets is obvious, since if these were lost it might not 
be possible to regain them in more normal times. As a 
result of their efforts the British steel makers have been 
able to retain most of their old associations in overseas 
markets, but to do so they have been obliged to export 
steel badly needed at home. The Cartel steel works have 
been faced with a similar problem, but appear to have 
exported much larger quantities. Taking the case of 
heavy plates, which are difficult to buy for home delivery, 
the British works exported in the first eleven months 
of the Cartel year, which commences in July, 600 tons 
per month more than the monthly average for the corre- 
sponding period in 1935. On the other hand, the exports 
of heavy plates from Cartel countries were 6000 tons per 
month more than the monthly average for 1935. Not all 
kinds of British steel were exported at such a high rate, 
and, for instance, smaller quantities of medium and 
universal plates were sent abroad in the 1936-37 period 
than in the 1935-36. It is, of course, irritating to con- 
sumers who are practically starving for steel in this 
country to see so much being exported to other countries. 
They may, however, find some consolation in the fact, 
of which they are so frequently reminded by the steel 
industries, that if the market had been left free and 
uncontrolled, prices would have risen to much higher 
levels. 


The Pig Iron Market. 


The production of all grades of pig iron is being 
pressed to the utmost and with some improvement in the 
supplies of raw material it is probable that outputs for 
the current month will compare well with those for May. 
Basic pig iron forms a very big proportion of the total 
output, and this is an indication of the heavy require- 
ments of the steel works. Large as is the quantity pro- 
duced, it is not sufficient to meet the demand, and heavy 
tonnages have to be imported. Not long ago some of the 
steelworks were in a precarious position owing to the short 
supply of basic iron and scrap, but this situation has been 
relieved to some extent. It is interesting to note that, 
compared with April, the production of basic iron in May 
increased by 19,100 tons to 403,500 tons, whilst the output 
of hematite dropped 4300 tons to 134,400 tons. The 
output of foundry iron, however, was barely maintained 
and at 122,200 tons was 200 tons less than in April. On 
the North-East Coast users of foundry iron are experiencing 
difficult times, as the producers have to ration their 
customers and in many cases have to severely curtail 
deliveries. For some time past efforts have been made to 
serve consumers on the basis of their 1936 purchases. 
This plan could not be adhered to and some consumers 
have to be satisfied with very limited quantities. The 
makers are struggling to overtake arrears in deliveries 
and few are able to undertake fresh commitments. One 
of the chief complaints of users on the North-East Coast is 
that even if their orders are accepted they can obtain no 
definite dates for execution. Similar conditions rule in 
the Midlands. A number of the large users of foundry iron 
have contracted for supplies over the third and fourth 
quarters, although in few cases were they able to book the 
tonnage they needed. The output of foundry iron in this 
district has increased compared with last year, but not 
sufficiently to meet the requirements of the market. 
Probably there will be less pig iron available for users this 
vear than in 1936, since the stocks at the furnaces which 
they could then draw upon have been depleted. The 
rationing system, although it is causing some dissatis- 
faction amongst buyers, appears to have resulted in this 
district in supplies coming to hand more regularly. Some 
parcels of Continental foundry iron have been offered, 
but only a few users have been willing to pay the high 
prices demanded. On the other hand, there have been 
rumours that in some cases sellers were willing to consider 
counter offers. The steel works in Scotland for the time 
being are relieved from their anxieties regarding supplies 
of basic iron by large imports. The light castings foun- 
dries are experiencing a good demand for their products 
and the shortage of foundry grades is causing them no 
little inconvenience. 


The North-East Coast and Yorkshire. 


The situation on the North-East Coast has 
not varied much for the past few weeks. Little new 
business has been transacted because the works have 
sold their production in most cases to the end of the 
year. It is only as a favour that buyers can get an order 
accepted, and then on very indefinite delivery terms. 
In these circumstances the steel makers are turning their 
attention to overtaking their arrears in deliveries and 
are reported to have made some progress in that direction. 
Nevertheless, the accumulated arrears must amount 
to a very heavy tonnage, and it will be many weeks before 
any great impression can. be made. The pressure to 
obtain shipbuilding steel seems to be increasing, if any- 
thing, but lately some apprehension has been created 
amongst shipbuilders by the tendency of new orders 
to decline owing to the increase in cost arising from the 
higher prices of steel, and also because the shipbuilders 
are unable to give guaranteed dates for completion. The 
constructional engineers also are hard pressed to keep 
their plant in operation through delays in the delivery 


of steel and the difficulty of placing new orders for the 
material they require. MRe-rolling works are still 
suffering from the shortage of billets, and although it is 
understood that a new agreement has been entered into 
between the re-rollers and the steel makers by which 
the former will obtain more regular supplies, there seems 
little hope that their full requirements will be met. Larger 
and more regular supplies of semis, however, would 
greatly ease the position in the finished steel market. 
The sheet makers also, who are handicapped by the 
impossibility of obtaining sufficient sheet bars to keep 
their mills in full operation, should benefit from the new 
arrangement. Most of the sheet works are well provided 
} with orders, and in some cases their output at the present 
rate of production is sold until the end of the year. In 
Yorkshire the steel works are operating at capacity, and 
in Sheffield the output is maintained at @ record rate. 
Even so, the consumers cannot place orders for execution 
before the latter part of the year. The demand for the 
special steels required for aircraft construction appears 
to be increasing, and the works producing this class of 
material are busily engaged. At some of the Sheffield 
steel works the question of repairs to plant is becoming of 
increasing importance, and there may be some slackening 
in the rate of production owing to the necessity of under- 
taking maintenance work. It is reported that in some 
cases works may have to close down for at least a week 
to carry out urgently needed repairs. 


Scotland and the North. 


Production is being maintained at a high rate 
at the Scottish steel works, and heavy tonnages continue 
to pass to the shipyards on the Clyde. The output 
of the Scottish works has been increased, and for the 
four months ending April the production at 591,200 tons 
was 65,000 tons in excess of that for the corresponding 
period of last year. There has been a lull in the placing 
of new shipbuilding orders, and this has attracted some 
attention, but the steel makers are unperturbed and, 
in fact, are not sorry at this indication that there may 
be some relaxation of the pressure for this class of steel, 
especially as they regard it as a temporary phase. The 
constructional engineering concerns have important work 
in hand, and their steel requirements are probably 
heavier at the moment than for many years. In most 
cases they are experiencing trouble through delays in 
deliveries, whilst a certain amount of work has been 
postponed or abandoned because constructional firms 
to-day cannot take the risk of giving a definite date for 
completion. It is suggested that since the increase in 
the price of constructional steel a large number of small 
jobs have been indefinitely postponed, but the question 
of prices does not seem to be of so much importance as 
the time required for delivery. General engineers in 
Scotland are all well employed, and firms specialising 
in marine engineering also have work on hand which 
will keep them occupied for many months. The re-rolling 
industry is in the unfortunate position that whilst it has 
full order books, it can only work short time owing to 
limited supplies of semi-finished steel. It is hoped that 
the new agreement which it is reported has been reached 
between the steel makers and the re-rollers will ease 
this position. In the Lancashire district consumers of 
steel continue to express irritation at the trouble they 
have to place new or supplementary orders. In some 
cases eight to nine months has been given as the 
approximate date at which new orders for structional 
steel might be executed. Constructional engineers, tank 
and boilermakers, and machinery makers, have as 
much work in hand as they can conveniently handle. 
Users of special steel complain of the late arrival of 
material ordered months ago, but the makers of this 
description of steel are hard pressed to keep their customers 
supplied, and in some cases require seven or eight months 
for delivery. On the North-West Coast all the steel works 
are operating at capacity. The mills are producing 
railway material, hoops and sections, and in the case of 
the latter material, have enough work in hand to keep 
them employed well into 1938. 


Current Business. 


Low Temperature Carbonisation, Ltd., is to 
establish an oil-from-coal plant in South Wales. The 
cost will be £650,000, and will be borne by the company, 
the Nuffield Trust, and the Government. A new company, 
entitled British Lead Mines, Ltd., has been incorporated 
with a nominal capital of £50,000, in shares of £1000 each, 
to explore the lead resources of the United Kingdom. 
Amongst the interests associated with the new company 
are the Amalgamated Metal Corporation, Ltd., the British 
Metal Corporation, the Central Mining Corporation, Ltd., 
and the Consolidated Gold Fields, Ltd. J. L. Thompson 
and Sons, Sunderland, have received an order from 
Cardiff owners for a 9000-ton cargo steamer, the engines 
for which will be built by White’s Marine Engineering 
Company, Ltd., Hebburn. Bartram and Sons, Ltd., of 
Sunderland, have secured an order for a 9000-ton ship 
for Australian owners. Forty bogie hopper ballast wagons 
are to be supplied for use on the Iraq railways, by Hurst, 
Nelson and Co., Ltd., Motherwell. This firm has also 
secured an order for five bogie tank wagons for the Gold 
Coast Government Railway. A new foundry is to be 
opened at the works of Sir James Farmer, Norton and Co., 
Ltd., Engineers, Adelphi Works, Salford. The Clyne 
Tin-plate Works of the Briton Ferry Steel Company, Ltd., 
at Resolven, South Wales, will restart working shortly. 
The works have been idle for several months. The works 
committee of the Mersey Docks and Harbour Board 
recommence the construction of a deep-water river entrance 
lock, 450ft. long by 65ft. wide, into West Waterloo Dock, 
and will carry out certain other works. The total cost is 
estimated at £732,000. The Department of Overseas 
Trade announces that the following are open for tender :— 
South Africa, Somerset East Municipality Electricity 








A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Scheme: Two 150-kW, three-phase, engine-driven alter- 
nators, one 5-ton travelling erane and runway, one surface 
condenser with steam ejector air extraction gear, and 
condensate pump with feed heater, and motor-driven 
circulating pump together with certain spray cooling equip- 
ment; also two water-tube boilers, together with integral 
superheaters, mechanical stokers and all accessories, one 
Green’s economiser having forty-eight tubes, with pro- 
vision for extension to seventy-two tubes, one steel 
chimney, 100ft. by 5ft. diameter, with provision for the 
addition of induced draught at some later date, and all 
steam and feed piping, feed pumps, &c. (Municipal 
Council of Somerset East, South Africa, July 28th). 
Egypt, Ministry of Public Works, Tanzim Department : 
43,500 m. spigot and socket cast iron pipes, diameters 
ranging from 2}in. to 12in.; thirty-five cast iron sluice 
valves, diameters ranging from 6in. to 12in., and four cast 
iron non-return valves, diameters ranging from 8in. to 
12in. (Director-General, Tanzim Department, Ministry of 
Public Works, Cairo, Egypt, July 3l1st). 


Copper and Tin. 


Business in the electrolytic copper market con- 
tinues to move upon a restricted scale. Consumers have 
shown practically no interest in forward metal, and it is 
becoming increasingly difficult to obtain parcels for near-by 
delivery. The tendency for copper prices to recede has 
no doubt influenced consumers to hold off the market, 
although at current rates metal cannot be considered 
dear. The publication of the May statistics did not create 
@ very favourable impression, since the figures showed 
that production was somewhat in excess of consumption. 
The increase in the world’s stocks, however, should pro- 
mote more healthy conditions in the market, since the 
stocks had fallen to such a low level that a substantial 
increase in demand might have created difficult conditions. 
Actually, the stocks of refined copper on May 31st totalled 
291,448 tons, compared with 283,363 tons at the end of 
April, an increase of just over 8000 tons. The world’s 
production during May. was 204,140 tons against 191,808 
tons in April. These figures included stocks in the United 
States amounting to 108,585 tons, compared with 99,576 
tons at the end of April. In the London standard copper 
market prices have been moderately steady, but the 
market has disappointed some expectations in not respond- 
ing to the more settled trade conditions. Only a small 
backwardation exists and as supplies of blister copper 
are being put into warehouse at a good rate to replace the 
electrolytic which has been withdrawn, it would not be 
surprising if a contango were to develop.... Uninter- 
esting conditions have ruled in the tin market, and prices 
have moved within narrow limits. There has been a 
little American buying, but naturally the steel strike in 
that country has had a detrimental effect upon the market, 
since production at the tinplate works is being affected. 
Buying by Continental consumers has been irregular, 
and comparatively little speculative interest has been 
shown in the market. It is suggested that as the stocks 
in this country are increasing and now exceed 3000 tons, 
more scope will be given to speculative enterprise. Whilst 
the market, however, is so much under the control of the 
International Tin Committee, it seems doubtful if there 
will be any great activity in this direction. bulletin 
of the International Tin Research and Developments 
Council for June states that its statistics for the first time 
included ‘the quantities of tin smelted and consumed 
locally in such countries as Japan and Australia. The 
revised statistics of the world’s production and consumption 
are as follows in tons, the consumption figures being in 

rentheses: 1934, 114,881 (122,790); 1935, 146,819 
(148,713) ; 1936, 178,226 (162,738). 


Lead and Spelter. 

Following a period of light buying by consumers 
more active conditions developed in the lead market at 
the end of last week, and have since continued. The 
erratic movement of prices in the earlier part of this 
month was probably responsible for the decline in the 
industrial demand, since consumers rarely buy on irregular 
markets. With the development ef steadier conditions 
substantial quantities of lead were taken up. The tendency 
for speculators to open bear accounts was checked, and 
the covering of these accounts created a stronger tone. 
Some attention has been paid to the decline in building 
contracts, which in May were 27-8 per cent. less than for 
the corresponding period of last year, but although large 
quantities of lead are used by the building industry, it | 
will be some time before the market will feel the effect 
of the decline in the demand from this source. On the 
other hand, it seems to be taken for granted that the 
peak of the building boom has passed, and that the 
industry’s requirements of lead are likely to be smaller 
in the future. In other directions, however, the demand 
for the metal shows no decline, and considerable quan- 
tities have been used directly and indirectly in the rearma- 
ment programme. ... Steady conditions have developed 
in the spelter market, and there are indications that a 
fair-sized bull account has been opened. This is in 
marked contrast to the position last week, when there was 
a fair volume of bear selling. Some sharp buying at the 
low price levels created an upward reaction in this market, 
and for the time being fairly steady conditions seem likely 
to rule. Most of the spelter which is expected to reach 
this country in June has arrived, although there may be 
some small arrivals of Continental metal at the end of the 
month. The strike in America has afiected the produc- 
tion of galvanised sheets, and if it continues may be 
expected to result in a slackening in the demand for 
spelter. A week or two ago the production of galvanised 
cheets was about 77 per cent. capacity, but it has since 
‘allen to 69 per cent. The American spelter market, 
however, has maintained a firm tone in spite of the 
adverse conditions, and the demand from the other con- 
suming industries in the United States does not seem to 
have been affected. 
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PIG IRON. 
Home. 

(D/d Teesside Area) 

N.E. Coast— 

Hematite Mixed Nos.* 6 2 

” No. l 6 3 


Cleveland— (D/d Teesside Ar 
No. 1 radii reise 9 .. 
No. 3 G.M.B. is BulatO & 
No. 4 Foundry ... 5§ 0 0.. 
Basic (Less 5/— rebate) .. see. oi 

MipLanps— 

Stafis.— 


(Delivered to Black Country Station) 


North Staffs. Foundry 56 6 0... 
AS Forge Bl eOrla 
Basic (Less 5/-rebate) ... 5 0 0... 
Northampton— 
Foundry No.3... ... 5 3 6... 
Welhe Gekeic> Rie wtb 
Derbyshire— 
Wo. S rounary O's ORE: 
OS Sir RR Yee She tag gk 
ScoTLanp— 


Hematite, f.0.t.furnaces* 6 3 0 
No. 1 Foundry, ditto ... 5 15 6 
No. 3 Foundry, ditto ... 513 0... 
Basic, d/d (Less 5/- rebate) 5 7 6... 

N.W. Coast— { 6 3 0 
Hematite Mixed Nos.* 6 8 6 

le 14 6 


* Less 5/— rebate. 


MANUFACTURED IRON. 


Home. 

Lanos. aND YORKS.— &: s.:d. 

Crown Bars ... ... ... 4117. 6... 

Best Bars ... ... ... 12 7 6... 
MipLtanps— 

Crown Bars ... >a we 6... 

Marked Bars (Stafis.) . 13... 0; © .. 

No. 3 Quality... ... ...10 5 0.. 

No. 4 Quality... ... ... 10 15 0... 
ScoTtLanD— 

RA EE nae ease, ose Ra 8 Oe > 

OS ert Sen oe ee 
N.E. Coast— 

Crown Bars ... ... .. LL 17 6... 

Best Bars ee SRS BD Cia 

Double Best Bars 5 BO 98 Bt 


NorTHern IrneLanp AND FREE StaTeE— 


Crown Bars, verre - 13,20., 0... 
STEEL. 

Home 

LonpDon AND THE SouTH— £ s. d. 
ee EMRE Taras | ye Tae ae 
WMOB. 53. s64i1s.eo sa By By @.. 
Joists ove coe THT RE POCO sat 
Chamiels.. ae eas ae WO 
Rounds, Sin. ial s up ... 12 3 0%: 
ws under 3in.* ...12 0 6.. 
Flats, under Sin.*... ... 12 0 6.. 
Plates, jin. (basis) ... 1113 0.. 
euiaitedks <c% oid es 0.) 
= Bak sige cranider.d otis 
per jin. . ves BB, 8.0 «. 
Un. fin. to jin. inel. soMbas \:6-. 
Boiler Plates, jin. 33H) FBO 601 

Nortu-East Coast— £ s. d. 
Mareen) 2655053.) 5. 4 TS My Mi.- 
Web HS. ae, heed Bo OnBxs 
Joists Sb! 7 85 St Bis, 
Chibsindts. aos SO SR? SO. 
Rounds, Bin. dua wip ee Oe ce 
- under 3in.* ... 11 18 0.. 
Plates, jin. (basis) ... 11 Or 
oo pina? 2282S, 8 FQ app ips 19g 15) 
ot, Bie Be SOMA Rg tig es 
-~ fin. . ke ae sn 
Un, %in. di. re 1115 6.. 
Boiler Plates, jin. we fy yee 


MIDLANDS, AND LEEDS AND DistricT— 


> ow. 
RNS worstihanoreri, aes ee a te 
ORR best mercy coe apo ghey; olvey AR, Dy B04 
Joists séatities lowes bby, On Bory 
Chaanels.. os ee RE Ben 
Rounds, ain. wile up ... 12 0 6.. 
- under 3in.* ... 1118 0.. 
Flats, 5in. and under*... 11 18 0 .. 
Plates, fin. (basis) ... 11 10 6.. 
fo Dt. . coarse. he ARTIS , Bese 
of IL aot AS pOaiBers 
oe ns old B fuss. 
Un. %in. to jin. inol. oo BL BB BA 
Boiler Plates, jin. 12 0 6.. 


d/d Glasgow 
» Sheffield 
» Birmiagham 


Aaa 
~ 


Export. 


& s. 


oo tw 


Makers’ official home trade prices, per.ton, delivered buyers’ stations, 


d. 


oa 


eSecoooococ cooaeaeaensn} 


SPoosooo caaaon & 


Current. Prices. for Metals. and. Fuels. 


Joists as well as Sections and Plates are now subject to a rebate of 15s, to home users 





purchasing only from.associated British Steelmakers. 


STEEL (continued). 


Home. Export. 

Guascow anp Districr— £8. d. £ 0.0. 
Anglce*\ 23i8in. iva ali bn® x@stt 10 12 6 
Tete! RY AER escort B45) 11 12 6 
Voista 2 EAN apr )g 1), 10 12 6 
Channels... ... cones. Oa in 10 17 6 
Rounds, Sin. pry evens ° Fak ane ae 11 12 6 
a under 3in. ... 11 18 0*.. 11 0 0 
Flats, 5in. and under ... 11 18 0*.. ll 0 0 
Plates, jin. (basis) ... 11 8 0.. li 0 0 
cr ° a ies Ee A.W ee li 5 6 

o | RAT ee ae. me San 11 10 0 

oo yc Mein... ap | ee ee ee 11 15 0 
Un. ¥in. poy el inek 0 bE BB e-Gov 12 10 0 
Boiler Plates, jin. es BENNO Orsi 12 2.6 
Sourna WaLtes ArEa— £8. d. £ s. da. 
OO EE TOCA SOS: TR Et as 10 12 6 
PET ait at nde ARO BEB 11 12 6 
Geidle aia 45d Vee: we PKA, icc 10 12 6 
Channels... ... ... .. 1) 6 6... 1017 6 
Rounds, 3in.andup ... 12 0 6.. 11 12 6 
7 under 3in.* ... 11 18 0O.. 11 0 0 
Flats, 5in. and under*... 11 18 0 .. ers 
Plates, jin. (basis) ... 11 10 6.4. lL 0 0 
” fein. . ee ee ll 5 0 

” Bt ee ee Be 1110 9 

ire le. FUNG gO 1 1115 0 
Un. %in. to jin. imo. _ 11165 6.. 12 2 6 
IRELAND—F¥.0.Q. BEeLFasT. Rest or IRELAND. 
2 as 83 Z ed. 

MS is. way’ ssn, ose BR Olas ll 8 0 
, i a nainealipe: ek hy 12 8 0 
RT Re ere | ar ae 1115 6 
Chanmalle. 5; £4.60: 55-0: sj 008d 10; €,.. 1113 0 
Rounds, 3in.andup ...12 5 6.. 12 8 0 
ie under 3in.* 10 16 0... 10 16 0 
Plates, jin. (basis) ... 11 13 0.. 1115 6 
ay Reis stun Bb GARG iO. 12 0 6 

$4 Ma. i acne ID) cB a. 12 6 6 
CURE acceso bmi, 1210 6 
Un. fin. to fin. incl. ... 12 3 0. 12 5 6 


*Rounds and Flats tested quality ; Untested 9/- less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. ga. @, £ s. d. 

11-G. to 12-G., d/d - 15 0 0 ..f.o.b. 14 10 0 
13-G., d/d ann AE he 

14-G. to 20-G.,d/d ... 1510 0... ...f.o.b. 14 15 0 

21-G. to 24-G., d/d RBIS: O . «1 f.b. 1. 0 

25-G. to 27-G., d/d 1610 0. ..-f.o.b. 15 15 0 


South Africa, 24-G. Basis ‘£15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s. ; Irish Free State, £16 10s. f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 

Home. £ s.d. Export. Basis— £ s. d. 
4-tonlotsandup... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G. to 29-G....19 15 0 
Under 2tons  ... 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 

plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.o.q.; General, £18 15s. f.0.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. Od. to 26s. Od. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100 ton lots. £s.d 
Soft (up to 0-25% C.), untested FHUARiG 
tested ses oi 
Basic (0 33% to 0- AEG Cod iieed sct0e 812 6 
» Medium (0-42% to 0-60% C. ) 9 2 6 
» Hard (0-61% to 0-85% C.) 912 6 
ov » (0°86% to 0-99 C.) 10 2 6 
» (over +99% C.) a: 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. ... 10 2 6 
2 Light, f.0.t. waite 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder 5/14 to 5/3 per lb. 
Ferro Tungsten 5/0 per Ib. 
? Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £22 10 0 7/- 
2 ns 6 p.c. to 8 p.c. £22 0 06 7/- 
a »  8p.c. to 10p.c. £22 0 0 1/- 
cs X. Specially Refined ... 
és oa Max. 2p.c.carbon £33 0 0 1l/- 
a ” » Lp.«c.carbon £3515 0 ll/- 
ds + » 0-50p.c.carbon £36 10 0 12/- 


»  carbon-free ... 
Metallic Chromium. we oes 
Ferro Manganese (loose), 16p. c. 
Silicon, 45 p.c. to 50 p.c. 


94d. per lb. 

2/5 per lb, 

£1615 Ohome 

£12 0 Oscale 5/-p.u. 


a ot, See £17 0 Oscale 6/—p.u. 
»  Vanddium 12/8 per Ib. 
» Molybdenum... fH 4/9 per Ib. 

Titanium (carbon-free) 9d. per lb. 


Nickel _ ton) £185 to £190 per ton. 





Cobalt 8/6 to 8/7 per Ib. 








NON-FERROUS METALS. 


(Official Prices, June 23rd.) 




















CoprER— 
RO Ais. Kank, he £55 7 6to £55 10 0 
Three months ... £54 12 6to £54 15 0 
Electrolytic “jal £61 0 Oto £63 0 0 
Best Selected ici d/d Bir- 
mingham £62 15 0 
Sheets, Hot Rolled £91 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 14d, 14d. 
»  Brazed (basis) Idd. 14d. 
Brass— 
Ingots, 70/30, d/d Birmingham £52 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12}d. 123d. 
»  Brazed 14}d. 144d. 
Tin— 
Cash ... . £247 156 Oto £248 0 0 
Three months ... . £246 15 Oto £247 0 0 
Leap: £22 18 9 to £22 15 0 
SPELTER :... £21 0 0 to £20 18 9 


Aluminium Ingots (British) ... 


FUELS. 


SCOTLAND 
LaNARKSHIRE— 
(f.0.b. Grangemouth)-Navigation Unscreened 
Hamilton Ell Shi tev ‘teenth ei 
Splints 


AYRSHIRE— 
(f.0.b. Ports)—Steam 


FiresHIRE— 
(f.0.b. Methil or Burntisland }— 
Prime Steam .. 


U a oe 


*8' 





Lornians— 
(f.0.b. “nage Prime 
Secondary Steam . 


ENGLAND. 
South Yorxsurre, Hott— 
B.S.Y. Hards...  ... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best ... 
» Second... ... 
» Best Small... 
Unscreened eve 


DurHam— 
Best Gas... ... 
Foundry Coke 


SHEFFIELD— Inland. 
Best Hand-picked Branch ... 26/—to 27/6 
South Yorkshire ...... ... 22/6 to 24/6 
Seconds ... . 20/6 to 21/6 


CarpirF— SOUTH WALES. 
Steam Coals : 

Best Admiralty Large ... 
Best Seconds oe a ea 
Best Dry Large 
Ordinaries . 

Bunker Smalls 

Cargo Smalls ... 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel ... 


SwaNnsEa— 
Anthracite Coals : 

Best Large ... 
Machine-made Cobbles... 
Nuts oon 

Beans 

Peas bbs +80 

Rubbly Culm... 


Steam Coals : 
I Ordi 


£100 to £105 


Export. 
20/6 to 21/- 
21/6 
25/- 


29; 
o</ 


22/6 
20/- to 21/- 


22/6 
22/- 


22/6 to 23/- 
20/- to 20/6 


22/— to 24/- 
22/- 
18/6 

21/- to 22/- 


22/6 to 23/- 
38/- to 44/- 


26/- to 27/6 
26/- to 27/6 
25/- 
26/- to 27/- 
19/6 to 20/- 
17/6 to 19/~ 
27/6 
40/- to 60/- 
37/6 to 42/6 
25/- 





38/— to 41/- 
41/- to 51/- 
40/— to 50/- 
27/6 to 35/- 
21/- to 26/6 
15/- to 16/9 


20/- to 25/- 





FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Foreign Trade Exchanges. 


THE demand of Monsieur Blum for a renewal 
of full powers to manipulate import tariffs by decree 
met with strong resistance from the Senate, which was 
no longer inclined to assist him in continuing an experi- 
ment that had, so far, given discouraging results. Never- 
theless, in this question of tariffs the Prime Minister 
was only following his predecessor, Monsieur Laval, 
who obtained similar powers with the object of suppressing 
import quotas and adapting tariffs in a manner to 
encourage foreign exchanges and thereby increase revenue 
and industrial activity. The attempt failed, more through 
the opposition of industrial interests than the difficulty 
of arranging for exchanges on a satisfactory basis, 
although this difficulty was serious enough. Monsieur 
Blum’s attitude in carrying out the same policy was more 
energetic, and his gesture in suppressing a number of 
quotas and reducing tariffs by 15 per cent., after devaluat- 
ing the france by 30 per cent., awakened the hope that 
something was being done to restore international trade. 
The only result was to increase considerably an adverse 
trade balance. If industrialists objected to the Laval 
initiative they had far more reason to oppose the Blum 
experiment, when the labour reforms and the forty hours’ 
week placed them in a situation of serious inferiority 
with regard to their foreign competitors. This was 
observable from evidence taken by the Tariff Revision 
Commission upon the steps required for industria] 
protection. In the majority of cases manufacturers 
insisted on a maintenance of import quotas until the 
situation was clarified. On the other hand, many indus- 
tries and all commercial interests were in favour of reason- 
able tariffs which would not hamper foreign trade, if 
that were possible in present circumstances. They 
wanted to return to the original idea of tariffs as a means 
of adjusting the selling prices of imported goods to the 
prices of similar goods manufactured in the country. 
The real situation appeared to be that the Government 
was still following its plan of a tripartite agreement with 
Great Britain and the United States, to be extended to 
other countries offering guarantees of currency stability 
and sound commercial methods.... In the early hours 
of Monday, Monsieur Blum’s Government resigned 
following an adverse vote in the Senate on its financial 
policy. 

An Engineers’ Conflict. 

It will be remembered that during the prolonged 
strike in the engineering trades in the Lille district as a 
protest against the dismissal of men who had been engaged 
in subversive action in works, many engineers were 
attacked and molested, and when the question of dis- 
missal was finally submitted to arbitration the strikers 
retaliated by charging an equal number of engineers with 
violence and other alleged offences. All the engineers 
declared that unless these charges were withdrawn they 
would strike when the men returned to work. They 
carried out their threat, and held up work for a day 
in the hope that it would serve as a warning. The conflict 
between the syndicate of engineers and works managers 
in the Nord and the Confédération Générale du Travail 
has broken out afresh over the question of the collective 
contract for the Valenciennes district. The engineers’ 
syndicate was authorised by the Ministry of Labour to 
send the same number of delegates to be present at the 
parity commission for drawing up the collective contract 
as the syndicate of technicians, which is affiliated to the 
C.G.T. The commission is composed of an equal number 
of employers and employed, presided over by a 


State official who is expected to arbitrate on differences. | 


Seeing that the C.G.T. excludes from the labour delegation 
men who do not belong to an affiliated union, and that 
the presiding State official is supposed, by the nature of 
his functions, to be in sympathy, with it, employers feel 
that they must always necessarily be in a minority. In 
this case, where the salaries of engineers and technicians 
are involved, and only a small section of technicians is 
affiliated to the C.G.T., the presence of members of the 
Syndicate of Engineers in the Nord threatened the voting 
power of the C.G.T. technicians. The C.G.T. therefore 
obtained from the Ministry of Labour a withdrawal of 
the authority it gave to the Syndicate of Engineers to be 
represen’ on the commission, the allegation being that 
the Syndicate was “inspired’’ by employers. The 
Syndicate of Engineers has appealed to the Conseil d’Etat 
for nullification of the order from the Ministry of Labour. 
If they fail to obtain satisfaction they threaten to strike. 
Similar action is being taken in the case of the conflict 
between the building trades union and the electrical 
engineering firms, which refuse to dismiss men belonging 
to non-affiliated unions, and on the union declaring that 
a half-day’s strike would be declared on Monday last if 
the non-affiliated men were still at work, employers 
stated that such a strike would be followed by a lock-out 
on the following day. Employers have come to the con- 
clusion that they have no alternative but to retaliate 
vigorously. 


The British Pavilion. 


The delay in completing the British Pavilign 
at the Paris Exhibition was caused by the short working 
week which upset the scheduled arrangements, and when 
the time approached for the official opening of the pavilion 
by the Lord Mayor of London on Saturday last, a great 
deal of work had still to be done. The Confédération 
Générale du Travail refused permission for men to work 
on Saturdays and Sundays. It has rigidly enforced its 
own policy of a five days’ working week, no overtime, and 
no piecework, which is not justified by the Matignan 
contract that leaves the way open for some adjustment, 
and in the case of such urgency as the completion of the 
British Pavilion no concession could be made that would 
imperil the principle of the short week. The British 
Commissioner met the difficulty as best he could by 
bringing over a number of painters from London by 
air, and then, on behalf of himself and the United States 
Commissioner, who was in a similar predicament, he 
asked for permission to employ 300 British workmen. 





Canadian Engineering News. 
(By our Canadian Correspondent.) 
Industrial Conditions. 


A sTRonG industrial advance has marked 
Canadian business since the first of the year, except in 
those districts affected by the strike of automotive workers. 
This strike had far-reaching effects, for it slowed opera- 
tions at numerous plants from which the automobile 
industry, operating during the first quarter of the year at 
a rate of 43 per cent. higher than in the like quarter of 
1936, drew many of its requirements. The most recent 
advance in non-automotive fields was due mainly to an 
increase of more than seasonal proportions in the pro- 
duction of textiles, machinery and other heavy equip- 
ment (as several large plants swung into operation on 
orders for railway and military equipment), and par- 
ticularly to a marked increase in new construction con- 
tracts. The volume of construction work undertaken 
this year to the end of April was one-third greater than in 
the first four months of 1936, as well as having reached 
the highest point for any corresponding period since 1931. 
In her economic aspects Canada is making rapid progress 
towards complete recovery from the effects of the depres- 
sion. In many respects, indeed, she has surpassed the 
old-time prosperity standards. Construction therefore 
stands to gain in all its phases—residential, business, 
industrial, and engineering. If the increase that is already 
evident this year, as compared with last, continues at the 
same rate, 1937 will amass a construction volume of 
around 220 million dollars as compared with 160 million 
dollars in 1936. There is every indication, however, that 
it will go higher than that, since the period from May to 
October counts more in establishing construction totals 
than the period from January to April. 

The increase that has been noted so far this year in 
construction is evident in all branches of the industry, 
except engineering construction, in which the drop is 
only 5 per cent. Residential building has nearly doubled, 
business building is up more than 50 per cent., and factory 
construction has increased by nearly a third. 

As an indication of the manner in which mining is draw- 
ing ahead, railway construction has again, after a long 
period of years, been resumed. A line is at present being 
built by the Canadian National Railways between Noranda 
and Senneterre in North-Western Quebec, a distance of 
about 60 miles. Another line, about 40 miles in length, is 
projected from Angliers to Noranda, by the Canadian 
Pacific Railway, to connect that company’s main line 
with the Quebec mining area. Two additional charters 
have been applied for by companies to connect the mining 
fields with Montreal. 





Trail Chemical Plants. 

Very recently there have been some intensely 
interesting developments in the chemical plants at Trail, 
British Columbia. New sulphur dioxide absorption and 
recovery plants were started late last summer, and the 
fertiliser plant is undergoing changes to fit in with the new 
units. The performance of the commercial sulphur 
dioxide recovery plants has fulfilled the prediction made 
from the pilot plant, and up to 165 tons per day of excellent 
grade ammonium sulphate have been recovered, at a cost 
slightly above that for sulphate made directly from 
ammonia and sulphuric acid. This extra cost is due to the 
additional evaporation required. For many years 
Canadians have had dreams of converting the abundance 
of sulphur available at smelters as SO, into elemental 
sulphur, and now these dreams are actually being realised. 
At Trail a remarkably pure elemental sulphur is being 
obtained from one 30-ton reduction unit, which is com- 
pleted, and which has produced 44 tons of sulphur in 
twenty-four hours. This sulphur dioxide recovery work 
has been so successful that all the gases from the zinc 
plant will now be treated commercially, the sulphur from 
the fumes being recovered as ammonium sulphate, sul- 
phuric acid, and elemental sulphur. Absorption plants 
are also to be built to treat tail gases from the sulphuric 
acid plant and to start recovery of the low-grade roaster 
gas from the lead plant. A better example of research, 
engineering, and management combined to such good 
purpose to utilise a very high percentage of the values of 
ore would be difficult to find. And every year brings forth 
fresh evidence of the growth of a vast metallurgical and 
chemical plant that already occupies a front rank among 
the world’s metal producers. 

Capilano Canyon Pipe Line. 

The 14,000ft. concrete pipe line recently installed 
at Capilano Canyon for Vancouver’s water supply has an 
internal diameter of 63in., for a head of water of 500ft., 
giving a pressure of 218 lb. per square inch. The process 
of manufacture was to build a light cylindrical shell of 
No. 7 to No. 10 gauge steel. This was wrapped with a 
continuous steel spiral, kept lin. from the shell. An inner 
lining of reinforcing rods was then manufactured and 
inserted, special methods being adopted to keep the steel 
the necessary distance from the shell. This completed 
the fabrication of the reinforcing. The company’s plant 
was equipped to rotate the pipe while in a horizontal 
position at a rapid speed. The inner concrete lining was 
then poured and spinning continued until the concrete 
was dense. Steam curing was then continued for four 
hours. The outer Jining was then poured by setting the 
pipe in a vertical position and placing the steam forms 
around it. Vibrators were used during the pouring. 
Steam curing was then continued for twenty hours. Joints 
were made by welding a socket to the inner lining and the 
joints made on the field as in a socket and spigot pipe, 
using oakum and lead. At each field joint the inner lining 
was plastered, and the outer finished by placing forms 
around the pipe and concreting. This pipe has proved 
highly satisfactory, both during the laboratory tests for 
structural strength and leakage, and in the field for ease 
of erection and serviceability. 


Dock Extension. 


Work is now progressing rapidly on the construc- 
tion job being undertaken by the Dominion Government 
at the Imperial Oil Dock in Montreal East. A large part 





of the construction will be done during the low-water 
period this summer. The present Imperial Wharf at 
Section 101 will be given a ter depth of water, and an 
extension, totalling 203ft., will be added. Extensive 
dredging is being carried on, and work is being rushed 
on the 35ft. channel and approach, completion of which is 
hoped for by the end of this year. A series of reinforced 
concrete cylinders is being set along the south face of the 
existing pier to enable the berths there to be deepened. 
The cylinders, each 7ft. in diameter, are to be founded 
on the rock of the riverbed and anchored there by means 
of heavy steel dowels. They are to be anchored near the 
top of the old structure by means of steel tie rods. Pre- 
cast concrete piles will be placed to close the small gaps 
between adjoining cylinders, and the space between the 
cylinders and the old structure will be filled with crushed 
stone. The extension to the wharf will consist of two 
reinforced conerete cribs topped with a concrete cope wall 
and filled in. The elevations of the cylinder bases and of 
the cribs will permit the deepening of the berths to 35ft. 
below the low water stage of the river. Every construction 
job carried out in the harbour recently has been done to a 
35ft. depth, and eventually this level will be available 
in most of the port. 


C.LL. Expand Operations. 


Work on the erection of a new plant at Shawini- 
gan Falls, Que., for the manufacture of caustic soda and 
chlorine, is to begin almost immediately, according to an 
announcement made by Canadian Industries, Ltd. The 
plant will take a year to complete, and will involve a 
capital investment of more than 2,000,000 dollars, depend- 
ing on the plans finally approved. It will be the third 
of this company’s units manufacturing these two chemicals. 
The contract has been let to Fraser Brace Engineering 
Company. The buildings will be of brick and steel, with 
cement foundations, and will be mostly single-storey struc- 
tures, occupying a land area of about 16 acres. The new 
plant is being erected principally to meet the expanding 
demand for bleached sulphite pulp and rayen pulp. 








British Patent Specifications. 





When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given ie the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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AERONAUTICS. 


465,505. November 6th, 1935.—CARBURETTORS FOR AIRCRAFT, 
G. H. Farmer, 134, Warwick-avenue, Derby. 

This carburettor is intended to give a steady mixture regardless 
of the altitude at which the machine is flying. There is a normal 
float chamber A with its needle valve B. CC are the petrol 
jets,and D D the choke tubes. The petrol vapour is introduced 


N°465,505 
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Fig! 


into the choke tubes. by the pipes E E leading from diffuser 
chambers F F. In each of these chambers there is a long needle 
valve G—see Fig. 2—which controls the inflow of air through 
the passage H. These needles are controlled by the aneroid 
bellows J and adjust the suction on the petrol jets C according 
to the altitude of the machine.—May 6th, 1937. 


465,627. December 3lst, 1935.—Fiy1nc Boats, Blackburn 
Aircraft, Ltd., and J. D. Rennie, Seaplane Base, Brough, 
near Hull, East Yorkshire. 

This invention relates to tail planes of flying boats and is for 
the purpose of so constructing and arranging such tail planes 
that they may be protected from being hit by heavy water, 
either when taking off or when landing. According to this 
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invent i ity from d ge or less likelihood of damage 
to the tail plane is secured by giving to such tail plane a con- 
siderable dihedral angle, thus lifting the tips of the plane, where 
the structure is weakest, above the region of danger from being 
hit by heavy water. Moreover, the water which is thrown up 
is in many instances in the form of a laterally directed wave 
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generated by the body of the boat itself, and is lowest near the 
hull, but rises outwardly: on both sides. and is inclined to’ hit 
the tail plane at some distance from the hull, unless such portion 
of the tail plane is situated above the region of the outwardly 
thrown wave. In most cases this application of considerable 
dihedral angle enables a hull form to be used of lower air drag 
than those at present in use. Under certain conditions rolli 
and yawing moments may be generatéd owing to the dihedra 
angle of the tail plane, but these forces are small and are not 
disadvantageous aerodynamically.—May llth, 1937. 


TRANSMISSION OF POWER. 


465,410. November 2nd, 1935.—Hypravutic Remorse Conrron 
Apparatus, E, C. 8. Clench. and Automotive Products 
Comesny: Ltd., Brock House, Langham-street, London, 


In the drawing only the motive part of the apparatus is 
shown. Impulses are transmitted to the motor at the opposite 
end of the system by the two plungers and cylinders A and B, 
actuated by the lever C. In order to accommodate changes in 
volume of the liquid, due to changes of temperature, there is 
in each plunger an axial bore D, controlled by a valve E, and 
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opening at F into the reservoir G. When the apparatus is at 
rest the valves E are open and the whole system is open to the 
reservoir. As soon, however, as the lever C is moved the valve 
is closed and an impulse is transmitted to the other end of the 
system. Should the two units become out of phase the lever C 
is pressed hard in either one direction or the other, so that when 
the working unit arrives at the end of its stroke the remaining 
fluid will be spilled past the spring-loaded valve H into the 
reservoir and synchronism restored.— May 3rd, 1937. 


METALLURGY. 


465,497. November 13th, 1935.—THe DrecarRBURISATION OF 
Iron, Dr. Alexander Wacker Gesellschaft fiir Elektro- 
Chemische Industrie G.m.b.H., 20, Prinzregentenstrasse, 
Munich, Germany. 

This is a process for decarburising iron and its alloys under 
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D E 
low atmospheric pressure. It is said to be possible to reduce 
the carbon content to as low as 0-06 per cent. The converter A 
is covered by a gas-tight casing B, which is connected with a 
vacuum pump at C. The casing is lined at D to protect it from 
spillages from the converter, and the left-hand side can be 
removed by breaking the joint E. F is a lens which projects 
an image of the bath of metal on to the screen G. Gas, such as 
oxygen, can be introduced by the pipes H and J. The pressure 
in the container is reduced to about 12 mm. Hg, and when the 
reaction is completed the front is removed and the converter 
tilted. No additional heat is required.—May 7th, 1937. 


BUILDING. 


465,411. November 4th, 1935.--THE MANUFACTURE OF 
LaminaTEeD Boarps, G. T. Morgan and N. J. L. Megson, 
both of the Chemical Research Laboratory, Coleshill-road, 
Teddington, Middlesex. 

The object of this invention is to prepare laminated boards 
in which synthetic resins form the binding material by a method 
that reduces the time of heat and pressing. Sheets of paper, 
approximately 0-005in. thick, were passed through a solution 
of 80 parts of hexamethylenetetramine in 1000 parts of water, 
and allowed to dry for at least 2} hours at room temperature. 
They were then passed through a solution of 500 parts of catechin 
(M.P. 148-152 deg., water content 12-1 per cent.) in 1000 parts 
of industrial spirit, and allowed to dry for at least half an hour. 
After each immersion, excess of solution was removed by passing 





the impregnated sheets between weighted rollers kept under 
constant ‘tension. _ The "sheets, after cutting to the required 
size, were bound together between polished metal plates by 
pressing for three to four: minutes at a temperature of 
120-130 deg. Cent., under a pressure of 0-5 tons per square 
inch, whereby a dark brown board was produced of ‘homo- 
ne texture and having a high degree of polish.— May 4fh, 


MOTOR CARS AND ROAD TRAFFIC. 


465,493. November 12th, 1935.—Back Axes ror Heavy 
Venictes, Leyland Motors, Ltd., Ham Works, Richmond- 
road, Kingston-on-Thames, Surrey, and H. Spurrier, jun., 
Motor Works, Hough-lane, Leyland, Lancashire. 

This is.a back-axle arrangement for heavy vehicles, in which 
two wheels are mounted some 18in. apart on either end of the 
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axle to meet the regulations as regards loading. The two tires 
are shown at A A, and their rims are mounted on a common 
wheel centre B, whose hub runs on tapered roller bearings C on 
an inner sleeve D. This sleeve is mounted on the axle casing 
by means of the spherical bearing E, so that the wheels may 
adapt themselves to the camber of the road. The drive is 
transmitted from the axle F to the wheel through the short 
universal shaft G and the sleeve H.—May 7th, 1937. 


WELDING. 
N°464,817 


464,817. October 16th, 1936.—TuHE 
MANUFACTURE OF WELDING Rops, 
A. H. Stevens, 5-9, Quality-court, 
Chancery-lane, London, W.C.2. 

It is explained that if a whole ingot 
of steel is rolled down to make welding 
rods, some of the lengths will prove 
different to others, on account of 
segregation in the interior. The 
American inventors consequently elimi- 
nate this doubtful portion by rolling 
down the ingot in the stages shown. 
The edges of the strip thus formed 
are then cut off, grooved, and drawn 
down to welding rod size. The centre, 
which contains the impurities, is dis- 
earded.—A pril 26th, 1937. 
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LIGHTING AND HEATING. 

465,481. November 7th, 1935.—Vaprour E._ecrric DiscHaRGR 
Lamps, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2, and H. R. Ruff, 
Waverley, Overslade-lane, Overslade, Rugby. 

It may be desirable to operate a vapour electric discharge 
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lamp in a horizontal position, but there is then a tendency for 
the arc to bow upwards, and it may heat the bulb to such an 
extent as to destroy it. The inventors consequently arrange 
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outside the bulb one or more coils which produce a magnetic 
| field that controls the arc; ‘These coils are sufficiently far away 
from the bulb not to be affected bes its heat. Two alternative 
systems of coils.are illustrated.—May 7th, 1937. 








Forthcoming Engagements. 


Secretaries of I , &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay anp Sarurpay, June 267H. 


British Waterworks’ Assoc.—Annual general meeting and 
Conference in London. 
Newcomen Soc.—Summer Meeting in Herefordshire. 


THurspay, JUty Ist. 


Inst, or Execrrica, EnoInrers.—Savoy-place, Victoria 
Embankment, W.C.2. Annual conversazione. 


THuRsDay aND Fripay, JuLY Ist AND 2ND. 

Inst. or Paysics.—Physics Dept., University of Manchester. 
Conference on Magnetism. The following lectures will be given : 
“‘ Electrical Sheet Steel,” G. Richer; ‘‘ Permanent Magnets,” 
D. A. Oliver; “ The Electron Theory of Metals and its Applica- 
tion to Magnetism,” Professor N. F. Mott; “ Influence of the 
Properties of Available Magnetic Materials on Engineering 
Designs,” Dr. C. Dannatt; “ Magnetisation Curves of Ferro- 
magnetics,’’ Dr. E. C. Stoner ; Sra Studies on P. t 
Magnets of Iron, Nickel, and Aluminium,” Dr. A. J. Bradley. 


Monpay to Fripay, Juty 5rxa To 97TH. 
Socrery or CuHemicat InpusTry.—-Annual meeting at 
Harrogate. 
Tugspay tro Sarurpay, JULY 6TH TO 10TH. 
Royat AcricuttruraL Soc.—Show at Wolverhampton, 


WEDNESDAY, JULY 7TH. 
Inst. oF ExecrricaL ENnoiverrs.—Savoy-place, Victoria 
Embankment, W.C.2. Conversazione to overseas members. 
THurspay, JULY 8TH. 


Inst. or EtgorricaL Enervgers: South Miptanp CenTRE 
s Meeting. Visit to Pirelli-General Cable Works, at 








Eastleigh. 
Saturpay, Juty 1l0rH. 
MANCHESTER Assoc. oF ENGINEERS.— Visit 
Brothers (Manchester), Ltd. 
Turspay, Jury 13rn, To Frrpay, Jury léru. 
Paysicat Soc.—Informal Conference on the Conduction of 
Electricity in Solids, at the Wills Physical Laboratory, 
University of Bristol. 
Wepyespay, Juty 2ist, ro Framay, Jury 23ap. 
Inst. oF Mintna Enoineers.—-General meeting at Bir- 
mingham. 


to Craven 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Eutison Insutations, Ltd., informs us that the London 
offices have been moved to 121, Victoria-street, Westminster, 
8.W.1. Telephone No.: Victoria 6931-2. 


Mr. F. R. STANLEY, special rep tative of Tecalemit, Ltd., 
manufacturer’s section, has recently been appointed aviation 
manager, and is now engaged in superintending the applications 
being received regarding the company’s new high-pressure pump 
sul techies motor. 

Davin Brown Tractors, Ltd., and Harry Ferguson, Ltd., 
have been combined. The joint managing directors of the new 
company will be Mr, David Brown, who is also the managing 
director of David Brown and Sons (Hudd,), Ltd., and Mr, 
Harry Ferguson, the inventor of the Ferguson farm machinery. 











CONTRACTS AND ORDERS. 


The Editor ia always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


AsHMoRE, Benson, Prase anv Co., Ltd., Stockton-on-Tees, 
have received a contract from the Consett Iron Company, 
Ltd., for the repry aed erection of a blast-furnace gas-cleaning 
plant to handle about 5,500,000 cubic feet of gas per hour, 
comprising precoolers, Theisen disintegrator gas washers, 
moisture separators, and interconnecting gas mains. 


Tue Parsons ENGINEERING Company, Ltd., has received an 
order for a further kerosene fuel emergency dynamo for the 
L.M.S. Railway C y's new p ger vessel. This is the 
seventh repeat order, as four ships of the “ Duke "’ class and 
two of the ‘“‘ Princess ” class already carry the firm’s emergency 
generators. The present repeat order is for the engine, dynamo, 
and radiator on combined bed-plate with thirty-six-hour fuel 
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In addition to their well- 
“1 known piling West’s Rotinoff 
‘a Piling & Construction Co., Ltd., 
specialise in :— 


SEA WALLS 
RIVER WALLS | 
JETTIES 


HEAVY 
FOUNDATIONS 


and other reinforced concrete 
work for industrial purposes. 
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SET 7 THES Ne NI BASE FE EN 


The upper photograph shows part of a 
recent contract at Hove. There is also in 
hand a contract for 14 miles of sea wall 
at Hythe. At right, one of the many 
forms of Rotinoff pile driving outfits. 


AANVAANYS, ate 


/ 


WZ AN) 


WEST’S ROTINOFF PILING AND 


CONSTRUCTION - €Q. -* ATO. 


COLUMBIA HOUSE ALDWYCH LONDON, W.C. 2 
Telephone - HOLborn 4196 




















Head Wrightson’s facilities for 
fabrication and erection, com- 
bined with a service organised 
to cope with any demand, are 
available in all Constructional 


Steelwork Requirements. 


Steel Buildings, Bridges or Steel 
Structures for any purpose 
whatever can be handled with 
thorough insight into the pre- 
vailing conditions. 
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BUILDINGS, 
HOUSES, ROOFS, AIRSHIP SHEDS, ; 
AEROPLANE HANGARS, MOORINGS © Docg “em: 


We have now installed a tele- 
AND WIRELESS MASTS, CINEMA printer which gives us direct 
STEELWORK. communication between our 


Works at Thornaby and 
Victoria Street, London. Are 
you taking advantage of this ? 


WORKSHOPS, WARE- 
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PUBLIC NOTICES. 


A dmiralt 
INEERS 


CIVIL ENG 
equine. in the Civil Engineer-in- 
Department, 
Candidates must be not less than 25, 








tution of civil Same, 6 
and of the examination aan 
Membership, or have taken a degree ecnties there- 
fro: 
"The appointments will be for a probable duration of 
about three years. 
jocancies exist at Naval Establishments pot heme end 
abroad. Candidates may apply for either 
Those appointed to Naval Establishments 2 abroad 
will receive @ret-class and 
allowances to meet the extra cost of livi 
The salary will be £860 for the frst Fear, and £380 
A ue od the comme and ing pence sespentively. 
a cations, stating age, @ ons. experi- 
to be addressed to the CIVIL ENGINEER-IN- 
ier. pesto be 8. Ww a 








Envelopes marked ‘* A.C.E, Decr’* on top 
left-hand corner 84726 
dmiralty. 
CIVIL Boy BR-IN-CHIEF’S 


EPAKTMENT. 
CIVIL ENGINEERING ASSISTANTS 
wr candidaton ip the Drawi: 





el 
a Stractural Steel or Reinforced 
e salary will be in acourdance with the qualifica- 
uae and ex one | of the . but 
will not exoned | £9 week. 
cualidestions. stating age, Oring ver eemons bf 
ficat: and 


i Po ay en 
monials, to be addressed IL ENG! 
MEER. iR-IN-CHIER, Admiralty, 8.W.1. 

Envelopes and Sppltest lications to to be marked in top 
left-hand corner ‘* D.O.X. 8445 
A® Ministry. 

DIRECTORATE OF 
SCTENTIFIC RESEARCH. 
APPLICATIONS are INVITED rae 
ENT as SSIS ANT. 
5 * GRADE I (Ref. 305 C), in the Air 
Ministry Scientific Research Pool for 
service in the first instance at the ee og Aircraft 
Establishment, South Farnborough, ts, to assist 
in Research Work in connection with the Design of 
Aeronautica] Instruments and Gyroscopic Apparatus. 
Candidates should have training in Engineering or 
Physics to B.Sc, (Honours) Degree standard, and have 
had Laboratory and Workshops experience. Some 
research experience is desirable. 


ALSO FOR 
ONE ASSISTANT, GRADE III ont, 307 ©), se 
Assist in Bench -_. Flight Testing of Aircraft Pow 
Plauts and Accessories, including the Preparation of 
Test Equipment, Recording he ged) meee a ‘ests 
and Analysis, and Preparation of Results in rt 


‘orm. 
Candidates should have torhnet training to the 
B.Sc., Cg Mat omadere, 3 n pasinenteg, Work- 
shops and Drawin: ‘ould an 

advantage, and abilty to to write orks ay desirable. 
d be physically fit 














Candidates for bot 
for fiying and will ing to rr as oe 
SALARY SCALEs. 
Grade I: £400 by annual increments for — 
by 


; ng salary up to £214 a year, 
on 8 scale from 2130 a year, eo by annual 
increments of £12 for approved service to £310 a 
year (women, £130-£10-£200- a —. 

Promotion to the Higher Assis Grades IT (£315 
to £385) and I (£400 to £515), we to ‘the Officer Grades 
which are superannuated under the Federated Uni- 
versities Sapeiounentin amen is governed by 
merit, a8 and w hen vacancies ari 

Ap nts in the A “y (Grades will —" = 
pensionable in ‘the first inst t 1 be 
eligible for consideration for pe an eo 8 oo 
sionable post. as when vacancies arise on the per- 
manent establishment. 

Applications should be made on a form to be 
obtained (quoting the appropriate reference number) 
from the CHIEF SUPERINTENDENT, Royal Aircraft 
Establishment, South Farnborough, Hants, to whom 
or be returned not later than 15th January, 
1987. 8711 











i Ar Ministry. 
ere WY OF TECH- 
NICAL DEVELOPMENT. 

ASSISTANT, GRADE Il, REQUIRED 
at the Royal Aircraft Establishment, 
South Farnborough, Hants, for the 
Theoretical — Experimental Investiga- 
tion of Aerodynamic and Engineering Problems arising 
from the Installation of Experimental Gear in Air- 
craft, and from other Aircraft Projects. 

Candidates should have had training to the B.Sc. 
Degree, or equivalent standard in Engineering, and 
good experience in Ex gg eo Engineering Work. 
A sound knowledge — as Applied to 
Engineering Problems is essen 

Hours of duty equal 403 oy ll 

Salary Scale: £315 per annum by pene increments 
for approved service of £12 to £385 per ann 

Promotion to higher a is governed or merit and 
is dependent on the existence of v. es. 
appointment will be non-pensionable, but entrants will 
be eligible for consideration for appointments to pen- 
sionable posts in the event of vacancies arising on the 


a bebe eg ae 
296 A), and stating age, and 
Sg, experience, to the 
Aircraft Estab- 


for the receipt of applications w, 15th 





Jeuuiete 1937. 





rown Agents for the 


ee es 

conn Go AN ENT 

SeTLIOAs INS from qualified candi- 
for the following 





conto re nt a tall d 
quarters and liberal leave on salary. Candidates 
aged 30-35, preferably single, must be neat, quick, 
Ps accurate Dreughtemen. with a bm | knowledge 
q Cessei and Construction, capable of Taking Out 


» OF possess a 
ngineering, and experi- 
Engineer. 





Preference will be given to a cand with some 
Barience in the Administration of Building 


ip paper (0 








4, Millbank, London, 8.W.1, quoting MATE 8786 














ELECTRICAL 
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PRINCIPAL CONTENTS OF THIS ISSUE. 


PROGRESS OF THE 
ENGINEERING, SHIPBUILDING, 


| AERONAUTICAL 


and 


in 1936 


(With Two Four-Page Supplements.) 


INDUSTRIES 









































INDEX TO ADVERTISEMENTS, PAGE 79. 








PUBLIC NOTICES. 


PUBLIC NOTICES. 





Gtructural Engineering 


DRAUGHTSMEN, with previous 
experience, REQUIRED by H.M. Office 
| by for Y Deiaiii 





Conerete Design will be considered an 
advantage.—Apply, giving age, particulars of educa- 
tion, training, and experience, and is salary 
required, to CHIEF ARCHITECT, fice = 
Works, Room 70 A, Third Floor, iecedtuinn au 





Le ae Water Board. 
Tees FOR THE SUPPLY OF ONE TG 
‘uae HAND OR NEW 

ERS ru THE HAMMERSMITH PUMPING 
gn STANDISH-KOAD, HAMMERSMITH, 


The M ropetiian, Sour Done onan TENDERS 
for the SUP LY of. ONE to SECOND-HAND 
or NEW LANCASHIRE BOILERS 7 at their Hammer- 

tandish- Hamuner- 


smith aed Station, S road, 
~—.* W.6 

Tender, peerage of contract, one 
specification may i 


ithout “hacge at. the 
Offices of the Board, Enel Department 
(Room 235), on and after Friday, ist Janusey, 1937. 

Contractors desirous of tendering may obtain boon 
necessary documents from the Chief Septeer ar ® 
duction of an official end for Two Guineas, 
sum must be deposited with the Comptroller to the 
Board and which will be nn Pa receipt of a bona 
accompanied by all the above- 
documents and drawings. Such payments ~~ appli- 
cations must be made between the rig of 10 a.m, and 
. poe ag 10 a.m. and 12 Noon . Cheques 
must be made payable to the sanenaiiion Water 
Board and not to individuals. 

Tenders, enclosed in ie envelopes, addressed to 
the Clerk of the Board, and endorsed ‘ for 
Boilers, Hammersmith.’’ must be Selivered at the 

Offices of the (Room 122) not later than 11 a.m. 


Board 
on Thursday, 14th January, 1937. 
The Board do not bind themselves to accept the 
lowest or any der. 
G, F. STRINGER, 


oes of the Board, Olerk of the Board. 
78. Rosebery- -aven' ms a. 3. 
*2ist December, 1 8719 





Middlesex County Council. 


rem County et invites TENDERS 
for the INSTAL As of ATING and HOT 
WATER 8. SERVICE AP. 

(1) Wembley Park Goanty School. Carlton-avenue, 


Wembley : 
(2) a Elementary: School, Springficld Estate, 
APPLICATIONS. (a separate application for each 
BE MAD THE SECRETARY T 


of £2 2s. (in 
cheque in favour of the Mid Education Com- 
mittee, and returnable on receipt of a bona fide Tender. 
D d conditions of contract may tw 


PUBLIC NOTICES. 
y Council of Middlesex. 


(jounty 

County Council ipvite ee for the 

SUPPLY" DELIVERY, and’ FIXIN G of STERIL 

ING APPARATUS for the bcteniane to the Redbill 

County Hospital, Edgware. Applications must be 
ade to the undersigned by Noon, Monday, 11th 

accompanied 





of the Middlesex County Council, 
receipt of a bona fide Tender. Plans and conditions of 
contract —, Bo —— at . office of the County 
Architect, Great George-street, Westminster, 
8.W.1, who win Sonoueaatie ae the drawings and 
specification, &c. 

No Tender will be received except in a plain sealed 
envelope which must not bear any name or mark 
indicating the sender, and which must be 
“*Tender: Hedhill County Hospital : 
Apparatus, O0.2."" Tenders should be add 
the undersigned and received not later than Noon on 
— Ka January, 1937. 

rs of repute who are able to satisfy 
the Council yo their ability to carry out the work in 
an efficient manner should apply. The Council do not 
bind themselves to accept the lowest or any Tender. 


Cc. W. RADCLIFFE, 
Clerk of the County Council. 


Guildhall, 
Westininster. 8 
Date: 24th Na Nig 1936. 8737 





Noe County Council. 


Be ce sep en lachig od OF DOWNHAM BRIDGE 
Norfolk County Council invites TENDERS for 
the o RECONSTRUCTION of the BRIDGE 
Downham Iron Bridge, Downham Market, 
in accordance with the plans and specification drawn 
up by Messrs. Wilton and Bell, MM. Inst. C.E., Con- 
sulting Engineers, of 69, Victoria-street, Westminster, 
—_ —_ 8.W.1 
pies of the plans, specifications, and bill of 
quantities and form of Tender may be inspected at the 
unty Surveyor’s Office, St 
at the office of the Consulting, Engineers, 
desired, copies may be obtained on application to the 
Consulting Engineers at 69, Victoria-street, aforesaid, 
for the sum of £2 2s., which will not be returnable. 
Tenders must be delivered at the office of the Clerk 
of the Norfolk County 
envelope, which shall not bear an 
indicating the sender, endorsed ‘ Render for 
struction of Downham Bridge,’ not later "than Twelve 
Noon on Saturday, —_ oo omg 


Cc. Ss. 
Clerk of the Nortel County Council. 
Office of the Clerk of the 
Norfolk toy ed Counc’ 


il, 
hirehouse, Norwich. 8722 





(tity and County of Kingston 


UPON HULL. 
CITY op a s a Dae. 
TO HEA G CONTR. ‘ORS. 

The Corporation ie prep R 
for the INSTALLATION of the ATING, HOT 
WATER and STEAM SUPPLIES cn SERVICES, 
&c., at the Mental Deficiency Institution situated at 
Winestead Hall, in the Parish of Patrington, East 
Yorkshire. 

Drawings may be inspected and contract documents 
the City Engineer’s Office, or the 
documents will be forwarded, on payment of £2 to the 

ity Treasurer, which payment will be refunded on 
receipt of a bona fide Tender and the return of all 
documents duly completed. 

Tenders. encl in a plain, sealed envelope, 

di d ‘* Winestead Mental Colony—Heating.’”’ are 
to be addressed to the Chairman of the Committee for 
the Care of the Mentaliy Defective, =e delivered at 
the Town Clerk’s Office not later sage .30 a.m. on the 
3 - The a Tender will 





he Corporation’s Fair Wages 
and Local Labour Geass, 


The Corporation sam not bind itself to accept the 
lowest or any Ten 
‘Br Order. 
HERBERT ——— 
City Engineer. 
City Engineer's Office, 
Guildhall, 
Hull. 8713 





ondon County Council Re- 


QUIRES ASSISTANTS on _ amoer staff. 
When vacancies occur on permanent staff a 
Technical Assistants are eligible Oy appointmen 

No. 36/28.—HEATING ENGINEERS with a 
rience in preparation of drawings, specifications 
and estimates for Heating, Hot Water and 
Ventilating Installations. ‘Candidates should 
have had practical workshop and appropriate 
theoretical training. 

No. 36/29. —MECHANICAL ENGINEERS with 
experience in preparation of specifications, plans 
and estimates for Installation of Steam- Boilers, 
Pumps and Pipe Work. Candidates must have 
served apprenticeship as mechanical engineers. 

recognised professional 
Pay £6 a week, or up to £8 to candi- 
possessing spevia]l qualifications. Application 
fom obtainable by sending stamped 
foolscap envelope to the CHIEF ENGINEER (X) 
(quoting 36/22 or 36/29), County Hall, Westminster 
Bridge, 8.E.1, returnable with copies of three recent 
testimonials not later than 9th January. Canvassing 
disqualifies. 8686 





Pr 
pam cep ron 





inspected at the oon of -. County Architect 
stree Ss. who wii 
a issue the dpavings. specification, &c. 
No Tender will be received except in a plain, sealed 
envelope, which must not bear any name or mark 
indieating the sender, marked 
ender for ...... D.2,” stating the job to 
which the ‘Tender relates. Tenders should be addressed 
to the seectars. & Middlesex Education Committee, 10, 
reat George-s Westminster, S.W.1, and received 
not later then oon Monday, ist February, 1937. 
Only contractors of repute whv are able to satisfy 
- Council of their ability to carry out the work in an 
ent manner should apply. The Council do not 
find themselves & accept the lowest or any Tender. 


Clerk of the County Council. 
Come. 
estminster, $.W.1 
22nd Deane. "1936. 


Notsras is 8 Hereby Given that 


FLO METERS COMPANY Limited, of 
Park Royal, o 
e 


road, SEEK 
PvE to AMEND 
LETTERS PATENT No. 453,191 granted to them for 
an invention entitied ‘* coece in or relating to 
Measuri: ta Recording Instrumen’ 
rs of the proposed amendmen ere set 
forth in No. 2502 of Pihe Official. peat (Patents) 
published on December 3ist, 1936. 

Any 1 person, or persons, may give Notice of tO 
tion the amendment by leaving Paten "Porm 
Hone at the Patent it Office, 25, t mail 
London, W.C.2, within one calender, month "from the 
date of publication of the said Journal. 


8718 
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Annual Subscription Rates, 
(including postal charges) 


Le prix de labonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 

Die Bezugsgebihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Seran aceptadoes los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pis de origen al cambio efectivo 
& la fecha de ponérse el pedido., 


BRITISH ISLES .. £8 5 0 

CANADA... ... ... £3 3 0 Thick Paper Ed. 
£218 6 Thin Paper Ed. 

ABROAD 6 


£3 7 Thick Paper Ed. 
(except Canada) £38 3 O Thin Paper Bd. 
AFRICA ... Central News Agency. All Branches. 
Carpe Town: Wm. Dawson and 
Sons, Ltd, 29-31, Long-street 
Box 489) 
BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 


Baty and Gotch {A’sia), Ltd. 
All Branches 
MELBOURNE : Robertson 
Mullens, Elizabeth-street 
BRUXELLES: E. Graddon, 1864 
rbeek 


Avenue ier, Schae: 
BRUXELLES : W. H. Smoth and Son, 
78-80, Rue du Marché-aux- 


Herbes 
American News Company, Ltd. All 
Branches 
MONTREAL: Benjamin News Com- 
pony, § 973 St. Antoine-street 


TORO: Wm. Da’ Dawson Subseriv- 


tion Ser Service, Ltd., 70, King-street 
East 


Toronto: Gordon and _ Gotch 
Ltd., 253, Queen-street West 

CoLomMBo : Wijayartna and Co. 

Hone Kone: Kelty and Waish, 


SHANGHAI: Kelly and Walsh, Ltd 


Teknisk Presse Bureau, Ourg@gade 
34, Copenhagen 


Camo: Express 
y Store 


ARGENTINE ... 
AUSTRALIA ... 
and 


BELGIUM 


CANADA ... 


CEYLON ... 
CHINA 


DENMARK 


SR  seantee Book and 
. 9, Chareh 


Maghrabi 

Camro: M. P. Piccolo, 162, Rue 
Khedive Ismail 

Hetsmncrors: Akademiska Bok- 
handeln, Alexandersgatan, 7 

PaRIs: Boyveau my Cheviilet, Rue 
de la Banque. 

PAaRIs : Librarie eee tovnich, 
229, Bid. St. Germain 

Paris: Brentano’ s, 37, Av. de 
l’Opera 

PaRIs : Dunod, 92, Rue Bonaparte 

Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 

Berwin, N.W.7: Buchha 
Der Technik, Georg. Hentschel, 


N.W.40: on 
W. MHiersemann, 
29 


FINLAND 


FRANCE ... 


GERMANY 


BERLIN, 


9 


ermanns. 
Lewae: K. 
Konigstrasse 


HOLLAND AMSTERDAM - Cc: Arn, 8. 


ROTTERDAM: Techn. Boekhaadel, 
“ Plan C,” Gelderschestraat 4 


BompraY: Thacker and Co., Ltd. 
Calcutta : Thacker, Spink and Co. 


ROME: Magiioni 2 ad Stra, 307, 
OME an 
based 


Corso 


INDIA 


ITALY 


their 
Branches at Naples and Rome 


Maruzen Co. All Branches 


AUCKLAND : Whitcombe 
Tombs, Ltd. 

Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 

NaPIER : J. Wilson Craig and Co. 


LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Volodarsky, 53A 
Moscow : Kuznetski Most. 18 


STRAITS SETTLEMENTS—Sine@apore: Kelly and 
Walsh, Ltd. 


JAPAN 


NEW ZEALAND and 


RUSSIA 


StockHoitmM: A/B Wennergre 
Journal-expedition, Stockholm ” 
STOCKHOLM : B . Fritzes 
Kungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND ZURICH: 
Ankerstr 


SWEDEN 


Rosa Leibowicz, 4, 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, - & me 
and all Branches 
Entered as second-class matter at the Post 
Office, New Vork, N.Y., December 12th 
1896, under the Act of March 3rd, 1879 | ex 
(Section 397, P.L. & R.). 
*,.* RBADING Cases, to hold two copies of TuR 
ENGINEER, cloth sides = leather backs, can now be 
supplied at 4s. 9s. each, 5s. 3d. post free. 





‘THE METALLURGIST”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous —_ non-ferrous, is 
published free with it issue of THE EXGINEER 
each alternate month. Next due, February 26 


ADVERTISEMENTS. 


The charges for Gecsities Advertisements is 1/- per 
line up to one inch— minimum ebarge 4/-; those occupy- 
ing one inch or more at coy rat of 12/- per inch. Orders 


must be accompanied BP ce, The rates for 
Displayed Advertisements will be forwarded on fomiee. 
tion. Classified Advertisements be inse: 


canant 

unless delivered before TWO o’clock on Welneslss 

afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is ‘published i the interests 
of advertisers in THE ENG be obtained 
free of charge on cppueeiion: "to the the Pub isher. 





Postal Address, 28, Essex-street, Strand, London, W.C.2. 


Teleg. Address, ‘ 
London.”’ Tel, Central (10 lines), 





PUBLIC NOTICES. - 


SITUATIONS OPEN. 


SITUATIONS OPEN. 





(ity of Sheffield. 


tee OR at oa 


NORETE 

et ee S are Vie the 
A INTM ate salary of £8 per week. 
appointment will be a temporary ong, subject to one 
month's notice on either side, and, to satis- 
factory service, will cover a period of at least ten 
months and possibly two or three years. 

Applications, on forms obtainable from the City 
Engineer and Surveyor, Town Hall, Sheffield, and 
accompanied by copies ‘of three recent testimonials, 
must _be delivered to the Office of the CITY ENGE- 





NEER and SURVEYOR on or before the 15th 
January, 1937. 8685 
(Jounty Borough of South- 


APPOINTMENT OF AENGINEERING AgSTST ANE. 
The invite APPLICATIONS for 
APPOINTMENT of an ENGINEERING ASSISTANT 
im their Waterworks Department, at a salary of 

£350-£450 per annum. 

Applicants should not be more than 33 years of age, 
and must be Associate Members of the Institution of 
Civil Engineers. Previous experience in Waterworks 
Design and Construction is essential. 

Conditions of the appointment and form of applica- 
tion must be obtained from the Waterworks Engi- 
peer, Mr. J. Hawksley, M. Inst. C.E., Civic Centre, 
sueemnton, before application for the appointment 

is made, and all applications must be submitted to 
him, in accordance with a Rae on or 
before Saturday, 16th January, 1 

R. RONALD H. ukGGEson, 
Town Clerk. 

December, 1936. 8647 


urrey County Council. 
CONSTRUCTIONAL ASSISTANT. 
APPLICATIONS are INVITED for the Te 
CONSTRUCTIONAL ASSISTANT 


(a) The Preparation of the Council’s Schemes for 
Public Buildings and Works. 
(b) The Preparation of Instructions as to the 
Council’s eee in relation to Con- 
structional Works ; 

(c) The Reomtuntion of” Plans, Specifications, and 
Quantities for such Schemes, particularly in 
relation to Provisional and Prime Cost Items. 

The salary will be at the rate of £800 per annum. 
Conditions and particulars of the appointment can be 
by written application to me in an envelope 
% be cotorsed “* Constructional 
The last date for receiving applications is the 16th 
January, 1937. 
Canvassing, either directly or indirectly, will dis- 











qualif: 
DUDLEY AUKLAND, 
Clerk of the County Council. 
County Hall, 

Kingston-upon- ‘Tham 

h December, 1 1936. 8627 

SITUATIONS OPEN. 
UNLESS 


COPIES or Testmonrats, NOT Ortarats, 
SPECIFICALLY REQUESTED. 





works SUPERINTENDENT.—We Wish _ to 
THANK all those who replied to our advertise- 
ment as above, and say we appreciate their interest, 
but * have to advise them that the POSITION IS 
NOW FILLE 
WEATHERLEY OILGEAR, Ltd., Amie sepeet. 
1. 7 A 


| ee a YOUNG PNCDIBES. 1] Between 








ing and general, as 
moe ths is necessary y.—= Application must 


be made 
be —_— 





by post only to the EDITO F ENGI- 

NEER,”’ 28, Essex-street, Strand, W.C.2 A 

Ter oRARY » Asse AST mer ERVIBOR 
r 





Hampsh 

Required to Supervise Work and Training in Weld- 
ing, Fitting, Machining, Motor Mechanism, Sheet 
Metal Wor. and Electricians’ 

Wi e Tight man 


‘ages £5 per week. Permanency to t! 
— — months with salary £300 bh to £400 per 
an. 

Age: 30 to 35 years. 
ply, by letter, stating age, ex techa 
, Whether or enclosin, 

copies of testimonials, to Y.M., c/o Charles Barker an 
Sons, Ltd., 31, Budge-row, London, E.C.4. 8709 a 


TRANSFORMER DESIGNER. 
HIEF DESIGNER REQUIRED for the Trans 
former Division; must have had first-class 
experience of wide range of nsformers. 
Write full details of experience, age, and salary, 
to 


GENERAL MANAGER, 
CONDENSER AND TRANBFORMER DIVISION, 


CK 
(associated with Hackbridge Cable Co.) 
' Huxbridge, hatweil 





8725 A 


‘URBINE ATTENDANT, for Pass-Out Turbine 

Alternator. Knowledge Water Softening. Write 

fully experience, ave. ape £200 year.—Address, 
8738, The Engineer O 8738 a 


10) Wining Lar-on at Apoly. tating full t 

rs > ng fully De | 
and salary uired, to FRASER and 
CHALMERS ENGINEERING WORKS, =e, a 








Accustomed Ship 





ANTED, EFFICIENT DRAUGHTSMEN, with 


experience in Locomotive Work — Apply, >| 
writing, stating age, experience, and wages required 
CHIEF DRAUGHTSMAN, Nasmyth Wilson and Gos 
Ltd., Patricroft, Manchester. 8704 





V ATED. ENGINEER DRAUGHTSMAN, ae 
relerably with University Degree’ or 
pt ato <4 4 first-class experience in Design an 


Fabrication “e Structural Steel Work and a 
general knowledge of Industrial Building Construc- 


tion. State full particulars, including age, experience, 
ro salary required.—Address, 8654, The aie 





ANTED, ENGINEER DRAUGHTSMAN, Age 

25-30, with University Degree or its equivalent, 

for Chemical Plant Design. Applicants must hav 
workshop and drawing-office training. 

particulars in strict confidence as to age, experience, 

and ¥ expected.—Address, 8653, The Engineet 





WAs=?. JIG_ and TOOL DRAUGHTSMAN ; 
must be fully experienced.—Address, giving 
full details of apprenticeship aad subsequent career, 
stating age and wage required, 8733, The puns 
Office. 8733 A 

ANTED, SENIOR DRAUGHTSMAN, with Expe- 
R rience in the Mechanical Design of Traction 
otors 

Apply, stating age and cxperionee, and salar. 

required, to ELECTRIC Co., itd. 
Bachar: Works, Witton, Birmingham. 860 








24-30, as PERSONAL ASSISTAD 
Manegins Director. Unique pees ate i the right 

Preference will be given to Public School boys, 
with actual Shop Experience and/or University train- 
me. —Apply by letter, stating age, previous experi- 

and salary required, to ASSISTANT MANAG- 
ine DIRECTOR, Messrs. Charles Roberts and Co., 
Ltd., Railway Wagon Works, near SS 





,ANTED, on Coast, Young Energetic 
ASSISTANT WoRKS MANAGER, for Mech- 
anical Engineering Works with Ironfoundry. Must 
have knowledge of repetition work. i. stating 
age, experience, and salary expected, e E 
neer Office. 86 698 4 
NORTH-EAST COAST FIRM = ENGINEERS and 
SHIPBUILDERS engaged Admiralty work 
REQUIRE an ASSISTANT ENGINERE on the Staff 
of their Outside ts should be 
between 25 and 30 years of” age sana have sound prac- 
tical experience in Marine Engineering. Engineering 
Degree preferred.—Address, 8703, The ween ween 











VACANCY OCCURS on the eatinoering Staff of a 
North England for a 
(lst or_ 2nd 
Honours) who has had about two years’ general Engi- 
neering experience or special working training. The 
work is Mechanical and Electrical Installation and 
Maintenance. The prospects are g Testimonials 
not required at this stage.—Address, giving age, 
qualifications, experience, and salary required, 8682, 
The Engineer Office 8682 a 


\NGINEER, with Experience in Factory Building, 
especially Metallurgical Works, REQUIRED. 
Good peportass ty of or and acquiring wide 
Age 25-3 Apply in writing to 

CAMPBELL and GIFF ORD, Consulting a. 3 37, 








assis. Applicants 
must be thoroughly competent and accustomed to 
modern design. State full experience, age, qualifica- 
tions, and salary.—Address, 8727, The es ee 





a Oe ee for 





RAUGHTSMAN REQUIRED. — J. BLAKE- 
BOROUGH and SONS, Ltd., Engineers, Betsy 
house, Yorks. 870 


UGHTSMAN, aguon. with First-class Experi- 

ence in Electrie Control, tactor Gear 

; works in Midignds.—Address appli- 

cations, stating age, ——— and salary required, 
to . The Engineer 8605 a 


papentetax ies ge REQUIRED tor 
emical Works East London. Gee — 
auieaial experience am. , wane £5-£6 per 
according to experience.—Apply, by letter, giving tal 
particulars, to Box 887, L.P.E., 110, St. Martin’s- 
lane, W.C.2. 8689 A 











Di inciuding Lar Used to Structural Steelwork 
including Large and Small Buildings and Steel 
Structures. Gen x Is, 

— State 
Radress, & $717, The Engineer Office. 


RAUGHTSMAN WANTED, Young Man with 
experience in Marine Engineer 


Apply, stating age, experience, and 
BRUNTONS, Ltd., Sudbury, Suffolk. 
Dp ing, jbomeric aye Experience of Mn a —_ 








QUIEED by Lond 2 Coes any — Witte. ais 
on pany.— ng 
details of age, experience d wage rae Be = 
890, L.P. Ei 110, St. Martin's s-lane, W.C.2 





Victoria-street, London, 8.W.1 
STIMATOR Ra for Large and Varied UGHTSMAN, =e enee of Loco, Cranes 
Engineeri Works, capable of ‘Working-out or allied Machin id detall.—Address, 
Operations, labour, and Material Costs. Previous| giving full parti ie lence and salary 
experience in Electrical, Mechanical, and Diesel Work | required, RUS' *BUCYRES L@D., Excavator 
an advantage. Good prospects and advancement for Works, Lincoln. 26 4 


the right man. Applications will be treated in con- 
fidence, and should be in own handwriting, stating 
age, training, previous experience, positions held, 
and salary required.—Address, 8739, Engineer 
Office. 8739 A 


WIRST-CLASS TURNERS REQUIRED. 
with good all-round experience. Race 
The Engineer Office. 


wor AL MANAGER.—WANTED, for Long- 
blished Aircraft Factory in full production, 

Highly Gualted SESS TOR and O ANISEE 
DOES es be sound easinene, ot wide 


M and 

Machine “Shop practic: Prior experience in "Alreratt 

Production not essential. Age preferably not to 

exceed 35 years. oaeer. according to qualifications.— 
Address, 8632, The Engineer Office. 8632 a 





Only Men 
= ® 
6A 





N. 











advantage. * Pycallent’ opportuolt ty for capable 
by letter to M, D., Incandescent H 
Staffs. 
Turbine 
Station Lay-outa age, 
Di coaveror pb REQUIRED with eS 
ve Elevators ; on 
in Detailing Light 
experience, 
CO., Led., Dunstable, Bedfor 





woe. TOOLS.—ENGINEER, with Thorough 
L knowledge of above Trade, and with full com- 
mercial experience, QUIRED AT ONCE by 
Machine Tool Makers in London. State full par- 
ticulars of previous occupation, age, and ry 
required.—Address, 8714, The Raginees Office. iti 

4 





ba bd ae ENGINEER. — A VACANCY 
Ra IMMEDIATELY. f tor the Et edt tg of 
a GRADUATE MECHANICAL ENGINEE. 


wide knowledge of Merwiag Tool practice o satisfac- 


tory ge experience. Permanent appointment at a 
yer salary to suitable man. 30-34.— 
Address, in strict confidence, giving full details of 


experience, training, education, and present salary, 
8708, The Engineer Office. 8708 4 


RACTICAL ENGINEER WORKS ACCOUNTANT 
REQUIRED for well-established firm manufactur- 
we oe geen Req., Londov, 1900 operatives. 

su 


ng Precision 
British trained experience in Fac 
. Costing, and ‘Collating Statistics, includ: 
Effici ja porment 7 
result and bonus payment sys' stems. e qualifica- 
tions essential; only those fully pee pared, to justify 
these claims at interview nee, am Progressive 
post for first-class man.—Add "alving fullest 
fagnet 


particulars and salary required, 8602 . 

Office. 

BF age atoms 'S TECHNICAL ENGINEER for Uni- 
versal Joint Coneieantsce... a9 eee had a 

connection with meretetare So 


salary for first-class man. ull exeriece, ace, 
&c.—Address, 8651, "The Renmice Office, | 











RAUGHTSMAN, with General E: ing Expe- 
D ied co ose 
Give record “ }» ase, 88 tl ry regued. Appt ply 
wall-road, Sincth wick pares 4 
PB ag te ntge ret ol REQUIRED for Steam 

tate training. 
experience, and approxi imate salary 
‘Address, 8725, The Engineer ineer Office, ro A 
oy for “above. —Apply, stating ag as Set eos 
salary required, to E and 
dshire. 8620 a 

RAUGHTSMEN, SENIOR and JUNIOR, ae 
D QUIRED; iso TRACERS, for 
ae te wart 3 modern factory in a 

for right men.—Address, 8675, A ne 





RAUGHTSMEN. — EXPERIENCED 





TO T-CLASS f 
OR. WRITE, STATING AGE 

OF INDUSTRIAL BX 
EMPLOYMENT DEPARTMENT, BRIGGS OTOR 
BODIES LIMITED, DAGENHAM, E88 





8706 a 
UGHTSMEN.—THE Pn mae 7 THOMS) 
D VACANCIES for NCO. ouulon Mice +» HAVE AVE SMV ERAL 
y= in 
¢ Power Trans- 


Steam “Furbine, 4.0. and D‘C’ Motgr, ¢ 
to MANAGER, Draw- 





i ng Offices, > Britios Thomson-Houston Co., Ltd., 
Rugby. 8604 a 
age ee 
re ress, 873 Raainess - 8731 a 








‘TIM A’ 





opti nee cr as 
sco ATO Rate Eh 


ngineering Works, Brith, Kent. 


ph ¥ 
pel g 





2 aes DESIGNER DRAUGHTSMAN, with 

heoretical and practical knowledge Vibration 
ems and their Mathematics, REQUIR by 
nown Firm to Take Charge of Existing Petme ad 

igns and Proniote New Designs of Elastic Anti. 

ration Suspensions for Aircraft, Automobiles, and 

— Engineering.—Addreas, 8705, The Paginerr 
ice 





Bhat aed” Toor. DRAUGE TSMEN REQUIRED for 
Work at Belfast, Northern Ireland. 
ME ped will be required to serve first few 
months of employment at Rochester, Kent.—Apply, 
stating age, qualifications, and salary required, tc 
SHORT and HARLAND, Ltd., Seaplane Works, 
Rochester. 87380 a 





UNIOR DRAUGHTSMAN for Mechanical Detaiis. 

Preferably Steam experience. State age, experi- 

oo. and salary req--~Address, P2490, ™, singineer 
ice. A 


UNIOR DRAUGHTSMAN (18-20 Years) for General 
MB ge Give details of technical ‘ew bs He ; 
wapes rea red.--ERNEST A, WEBB Ltd 
fxning ol ng ices Newmarket. P2485 ~- 


re MACHINE TOOL DRAUGHTSMAN 

WANTED to Costrel Small Draw Office 
engaged of Standard and Special Tools. ‘Must be an 
experienced organi accustomed the P: 








training, exyerience, and firms worked for, also coher 
required, 8608, The ncineer Office. 8698 





ECHANICAL RAC OR TEM AN REQUIRED, 
experienve of Electrical 5 tab a an advan: 
tage. “ADIT, sve f full particula 


of experience 
ASER and OATMERS 
SGINEERING WORKS? 


Erith, Kent. 
Miners RED, Designs and Working Drawings of the 


folloy 
¥ Carriages and pee 
dl and aad toes 
Ammunition eeores._ 
Tanks and Armoured Fighting Jediche. 
esis 





aie (Un: le 
erabiy with experience in the 








Commercial Vehicle jes, r Trailers. 
Small ical 
ote nn had ksh perience 
ve workshop ex 
and be jon of the Higher National Certificate 


ngineering) or mastramees qualification. 
ject gy Ha 23 years. le £215, rising ys 
aunual Teatereente for approved 5 cate ‘ot £10 
£246 p.a, 
bet ual. Appl cat on Dial Pa x ae 
ng == plicat = forms obtains ~ Lf 
met RINTEN. ean 


card 
Ries (have. No. Toe pt a oe 
be lodged within ten 4 tan dae 


Cary 


N ECHANICAL DRAUGHTSMEN WANTED for 





Steam Turbine Details. Similar previous expe- 
rience not essential, but applicants must have had a 
sound D.O. training on bigh mechanical work.— 
Address, with full particulars, including age and 
approximate salary expected, 8724, The sacle Office. 
A 





AL DRAUGHTSMEN (Unestablished) 
il Q D. pretereety we experience on any 
ot ries types of wor 
Commercial Ve Vehicles (Chassis or Bodies), 


J 
Abr = trout have had cgay Laan 
workshop experience. 21 to 30 years 
Wan 40 ax Berrios Waa, other things 
pt: al y up to 82s. per week, according to abi 


Application forms obtainable by postcard from 
CHIEF SUPERINTEND OF ORDNANCE FAC- 
TORIES oolwich, 


{Advt. No. 104), Royal Arsenal, W 
8.E.18, to be lodged within 10 days. 


8451 4 
R® UIRED, for _ Contractors’ London Office, 
i 1 ENIOR, Mi Fe gy en arya 
ura! 


ar 
rience ; 

ertical “Hetort and Coke-Dven Plant. Go Good salary 
ke ht man.—Address, 


stating age and ex rlenon 
8720, ‘Docineer Office, 720 A 


(1) (ENIOR SURVEYING DRAUGHTSMAN RE- 
QUIRED respecting Structural Steel Work for 
Buildings. Must be experienced and accurate in work 


(2) QENIOR and JUNIOR DRAUGHTSMEN RE 
ViRED. Must be experienced in Structural 
classes of buildings. 
OWEN and CO., Ltd.. 56, 
P2483 Aa 


ie 


ty 








for all 
Apply, tt el 
Kingsway, W.C.2. 


EVERAL Good DRAUGHTSMEN REQUIRED for 

Merenes' ond: Conveying Plants.—Apply, stating 

salary required, to MATERIA AL 

HANDLING ie DEPT. Fraser and Chal 
Works, Erith, 


SITUATIONS WANTED. 


WEINER. (Age 38), 1st Class B.O,T,, Sound Prac- 
and technical trai wrelnies: commercial oruert 

ses eaattostions’ purchasi sales 

in chectrionl eS DEStRES “POST 
tenance Engineer, Sales Engineer, or Tech- 

nical hapresentelive. —Address, P2492, = ee 


Se continuation of Small Advertise- 
ments see page 80. 





8694 «4 

















BR 1900. 





- 


HMeabet TY Btiiok 


INSPECTING ENGINEER. 





TON — 
“Bucyrus 


ra ed 








MECHANS LIMITED, 
SCOTSTOUN  cLAsiow. 
LONDON OFFICE: 


10, Princes Street, Westminster, S.W. 1. 
See. Tinctanbed. Advertioomsent -appenting | every 
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RAILWAY SIDINGS 
for Public Works, Etc. 
Schemes designed and estimated free. 
Steel Rails, All Sections. 
Points and Crossings. 


EDWARD SISTERSON LIMITED, 
NEW TYNE. 


(Estab. 60 Years.) 








WILSON BOILERMAKERS LTD., GLASGOW 
Makers of LANCASHIRE, CORNISH and 
ECONOMIC or DRYBACK BOILERS. 





MARINE - LOCOMOTIVE — STATIONARY 
eee eae eee hs: 


Speciali No. 


UPERHEATER 


BUSH HOUSE, ALDWYCH, LONDON, 4 
518 B 


§PNEUMATIC 
RAWLPLUG DRILLS 


THE GLOBE pupumere ENGINEERING 
co., LTD., 


1, VICTORIA ST., LONDON, 8.W.1. 





ecoocoeeco 





We specialize in quality 
with keen prices. 
you 





Let us quote, and convince 








e9vcooc9e000o0o000Nd 





scossccceoseeee, HERBERT 
eo a i 


ECLIPSE NON-ELECTRIC MAGNETIC CHUCK. 


N efficient chuck independent of electrical equipment. 

Installed in a few minutes, no connections to make. 

Easily portable for work on a machine or bench. No mainten- 
ance, no renewals. A real time and money saver. 


DISTRIBUTORS : 





S9OECQNKCCKO OOOO OCOCCOOOOCOCOOCOO00N0 


| 


99900 COCNONDC OOOO OCOO OO OCOCOC OOOO OO00000 


coco ALFRED HERBERT LTD. COVENTRY ... 


A POWERFUL ROBUST 


SELF-SUSTAINING WINCH 


WITHOUT RATCHETS 
PAWLS, SPRINGS, WORM 








D 
I 
R 
E 
Cc 
T 
D 
R 
I 
Vv 
E 
Will not run back. No wheels to get caught in. Sizes to 
socked topes teskting weit Silas ‘bara Setabsona 
i and vertical operation. 








HUNDREDS OF 
THOUSANDS IN USE 


GOVERNMENT DEPTS,) Hove 
Ratt way COMPANIES. framec~ 
MUNICIPAL L 


CORPORATIONS 
The Great Stores : 














Hargons, SELFRIDGES, 
JOHN BARKERs, 
WHITELEYS, etc. etc. 

Ali the large Firms: 
Vickers, ARMSTRONGS, 
CHEMICAL INDUSTRIES, J er itveeporpnes 
ASSOCIATED PORTLAND 
CEMENT, etc. ete. 

and hundreds of others too numerous to mention. 


t lonpon Eieegnic Frm, 
"ga, Sout Ggypon, Surrey. 


UPLANDS 4871 



















































AMSON 





Some Contracts during 1936. 


SERVICE 





PNEUMATIC TUBES 











Newcastle-on-Tyne Corporation 
General Electric Co. Ltd. 

Brotherton Library, Leeds University 
National Library, Dublin 


Vauxhall Motors Ltd. 
Kodak Led. 

Distillers Co. Ltd. 
Scottish C.W.S., Leith. 





132, CHEAPSIDE, LONDON, E.C. 2. 





War Office Peter Jones Led. 

L.M.S.R. Athenaeum Court 

Royal Empire Society W. D. & H. O. Wills 

Harrods Ltd. Cape Town Corporation etc. etc. 
CONVEYORS, CHUTES, erc. 

Edinburgh G.P.O. Daily Express 

Birmingham H.P.O. Vi-Spring Products Ltd. 

Times Publishing Co. Ltd. Thames Board Mills Ltd. 

McDougalls Ltd. Patons & Baldwins Ltd. ete., etc. 
LETTER CHUTES 

Royal Empire Society Plantation House 

Bourne & Hollingsworth Ltd. Ducane Court AS. 5A 

Mappin & Webb Ltd. Neville Court 

W. & A. Gilbey Led. Marsham Court etc. etc. 


VACUUM CLEANING PLANT 


Jones Ltd. 
fate Lovie & Co. Ltd. 


VENTILATION — AIR CONDITIONING 


INCREASED PROSPERITY IN 1937 
TO 
OUR USERS AND FRIENDS. 


LAMSON PNEUMATIC TUBE CO. LTD. 








Pete 


Gaumont British Picture Corpn. Ltd. 
South African Mutual Assurance Society. 
ete. etc, 





Liverpool Grain Storage & Transit Co. 
Cable & Wireless Ltd. 

Leinster Cinema, Dublin 
Capitol Theatre, Dublin _—etc., etc. 








‘Phone: WiLlesden 3460-1 








HEAT TREATED 
Specification D.T.D. 245 


. We offer three improved variations of “ Alpax.’’ 
for castings—thus widening the field for which 
these alloys are suitable. 
features are greatly increased strength with the 
same specific gravity. The well proved corrosion 
resistance and the unique and well known 
foundry properties of “ Alpax”’ are unaltered. 


LIM |TED 


ALPAX WORKS, ST, LEONARD’S ROAD, LONDON, N.W. 10 
UA 


ii 






TEMPERED 
Specification D.T.D. 240 


Their outstanding 





‘Grams: Lytalloys, Phone, London 


Mun 
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BOOTH CRANES SUTCLIFFE SPEAKMAN & Co., a WE SPECIALISE IN MILD STEEL 
BRASS, STAMPINGS' I's ALUMINIUM WELDED WORK 

















London Office; 66, Victoria Street, 8.W. 1. 








A BOOKLET DESCRIBING 
BIBBY COUPLINGS 
will be sent to any Engineer by 
THE WELLMAN BIBBY CO., LTD., 


VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W. 
Te hic Address: Co So’ . r 
Feeene Ae uplings, Sowest, London. 











BSD hes pos cna, SE NES CFSE 3 F Victoria 7752-8-4. 
PLUMMER BLOCKS 
Monaecniea ae large ‘quantities to. reduce Pease, J. W. JACKMAN & CO., LTD., 
available in Standard, Heavy, Enclosed and Self-Oiling Vulcan Works, MANCHESTER. 


Types; it will pay you to send us your enquiries. 


' Manufacturers of 
HENRY CROWTHER & SONS LTD 
CLECKHEATON YORKS Sand BLast MAcHINES. 




















@ A PRACTICAL GENERAL PURPOSE DRILL... . 
IDEAL ALSO AS A MULTIPLE DRILL IN MANUFACTURING 


@ CONSTANT SPEED MOTOR DRIVE 
@ NO BELTS 
@ INSTANT CHANCE OF SPINDLE SPEED 


POLLARD MODEL 2 FY commends itself from the viewpoint of 
investment and running cost. - Constant speed motor. Drive 
belt troubles and ad} are elimi d 






















ALUMINIUM TROLLEYS; FOR EXPLOSIVES WORKS. 





i di ly obtained th h slidl 

coinety [nae al epuans Saal Queene tealeaaien faek OIL STORAGE STERILIZERS 
oy aa 4 1420 RPM. moter gives three spindle speeds— TANKS GAS 
rade a pe iy Bape: aah tee oor Fl multiples. Capacity GENERATOR 
11/16 tm diameter. A rigid, precise drill, designed for accurate WATER TANKS SHELLS 
high speed production. 
Pp Drilii Problems up to Drilling Specialists. 

ut your rilling Pro te, GEAR CASES BATTERY 

Allred Herbert Led., CONTAINERS 
O N 28, Higashi Umeda Cho, 
C Kies Ku, Osaka. JACKETTED FABRICATED 
PANS WORK. 







¢ Agents for Canada: 
Williams and Wilson Led., 
$44, Inspector St., Montreal. 
60-62, West Front Screet, 


Toronto, 12, Ontario. 








EMULSION CHURN FOR CREAMERY. 


ANDREW BARCLAY, SONS & Co. Ltd. 
CALEDONIA WORKS, KILMARNOCK 





























Garland 2 FY 





¥ leskrieceal. 


“On wom FASE chiner 


A view taken on the test plate 
at Park Works, showing a large 
Synchronous Motor Generator 
Set. 












Note the rugged construction 
to deal with continuous running 
and overload conditions. — 









Address your enquiries 
for Electrical Plant to :— 
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INDUSTRIAL 


Igranic Magnetic Devices have been 
tried and proved in some of the 
largest industrial plants in this 
country. Their construction is a 
result of many years’ experience 
and practice. 


They are robust to stand the most 
arduous service. 


May we send you a leaflet giving 
full details. 








Exploded view of igranic Magnetic Clutch, showing 

armature member at right and field member at left. 

Around the outer edge of the face of the field 
member is the friction lining. 











[GRANIC 


ELECTRIC Co.Ltd. 














No. 1705 Type “RS” Motor Operated Brake 
for A.C. Service. 





WORKS : BEDFORD. 


IN MOTOR CONTROL 





PIONEERS 





GEAR MANUFACTURE 


Type “M” Brakes are quick acting, dependable, 
long lived and adaptable. 


These brakes are used on cranes, hoists, bridges, 
etc. A few of their outstanding features are— 
Direct Magnetic action—Short brake shoe stroke 
—108c wean surface—Simplicity—Accessibility 
—Weatherproof. 


Type “RS” Motor operated brakes for alternating 
current service have no destructive hammer blow, 
apply brakes without shock. Made in sizes 
suitable from 1—250 h.p. 


Magnetic Clutches permit the starting of heavy 
loads without heavy initial power consumption. 
The simplicity of Igranic Clutches—no toggles, 
levers, sliding parts or links—gives trouble-free 
performance during years of service. 





No. 1700 Type ““M” Brake for direct current service. 
Made in sizes up to %ins. diameter brake wheel 
and for all voltages up to 500 volts. 
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MANHOLE 
DOORS 


FLANGED 
COMPENSATING 
RINGS 








DISHED 
AND 
FLANGED 
BOILER ENDS 


STAND PIPE 


FLANGES & 
PRESSINGS 
FOR | 
MOTOR 

VEHICLE 
TRADE 
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HIGH-PRODUCTION “PLATE BENDING ROLLS. 

















Machine is driven by continuously 
running motor. 


All motions controlled by hand levers, 
operating clutches in gear box. 


Turn-down bearing permits complete 
tubes to be withdrawn. 


JAMES BENNIE % SONS LTD. 
“wous, comm, GLASGOW. 
BULL'S METAL 2 MELLOD CO. LTD F. C. STOATE 




















Yokes, Glasdow. COMMERCIAL PHOTOGRAPHY 
BULL'S MERAL—P spellers, Bar prety Sy Og Send for particulars of Specialist in Machine Photography 
alve 4 nser Stays and &c. . 
M=1 Shen ate ad Pte, ar, Sheet Yalven e MERRY WEATHER’S Mp Peete Contes eat 
HIGH TENSILE BRONZE. “Cast Rolled, Forged, to | NORTH FINCHLEY, N.12 Anywrere 
aioe |  “PNEUMASUDS” a 


GENERATOR HAMWORTHY 


FOR OIL FIRES 





“ee PUMPS & AIR COMPRESSORS. 




















Stationary or transportable plant for Poole. Dorsed 
the fire protection of Oil Depots. eee ramen oe i ecco 
large Factories and Works, etc. 


lafteacate Cranes Illastrated list will be forwarded on request. 


of every type MERRYWEATHER & SONS, LTD. 
1016 2 mee) GREENWICH, S.E. 10 


Loughborough 











1S it 
48, Lombard Street, Birmingham. 




















DIAMOND cam 
STEEL RETE Approximatel 
fa 8,000 square as 
of 
DIAMOND 
BETONAC 
STEEL 
CONCRETE 


were laid to floors 
of the _ premises 
illustrated to with- 
stand the very 
heavy wear of 
steel-tyred trolleys 
and the like. 
* 
Special prices to 
the Trade for 
floor hardening 
material which 
can be laid by 
General Contractors. 


Messrs. Hedley’s Factory, Trafford [Park, Manchester. 


FRANCOIS CEMENTATION CO. LTD. 


‘GRAMS: FRANCOIS, DONCASTER _ BENTLEY WORKS, DONCASTER, YORKS. "PHONE; DONCASTER 1177-1178 








b] 
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To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD AND TIN RECOVERY DREDGERS; FLOATING CRANES. 








Hopper Barges, Screw — 

Steamers, Side & Stern 

Paddle Wheel Steamers, 
Tugs, Etc. 





New Buckets, Links, Pins. 


6-yard oil-fired Di D built f Greek G o 955 Gearing, &c., supplied for 

-yard oil-fired steam Dipper Dredge built for the Greek Government. utput sati . 

cubie yards of cobbles and boulders per hour dumped to a radius of 90 feet, and a existing Dredgers 
clear height of 30 feet. 


FLEMING & FERGUSON L 


Phone: Paisley 2648, SHIPBUILDERS & ENGINEERS, PAISLEY ’ SCOTLAND. Tel. Add. : “Phoenix, Paisley.” 


London Agents: Messrs. Nye & Menzies, Led., Capel House, 62, New Broad St., EX. 2. ’Phone: London Wall 4846. Floating Cranes “ Hikitia” and “* Rapaki,” built for Wellington 
; and Lyttelton Harbour Boards, N.Z., respectively. Load 80 tons at 
ope cup eae «: 50 feet radius. 15 tons at 75 feet radius. Vessel shown on 

4 voyage to New 











SSUGOSHADUATAAOUAETAUSUNLGOSSENAD EAD EATEO GHEE 
NEW “Thompson” 


BOILERS 


EX STOCK 


W.P. Shop No. 
One 30ft. x 9ft. Zins. x 120 Ibs. 7060 
One 30ft. x 8ft. 6ins. x 200 Ibs. 7265 
One 30ft. x 8ft. 6ins. x 180 Ibs. 7302 
One 30ft. x 8ft. 3ims. x 180 Ibs. 7431 
One 30ft. x 7ft. Gims. x 180 Ibs. 7454 (W) 
One 28ft. x 7ft. 3ins. x 160 Ibs. 7453 (W) 
One 24ft. x 6ft. 6ins. x 150 Ibs. 7505 (L) 
One 24ft. x 6ft. 6ins. x 140 Ibs. 7403 (C) 
20ft. x 6ft. Oins. x 150 Ibe. 7424 (C) 
One 18ft. x 5ft. 6ins. x 150 Ibs. 7459 (C) 
One i0ft. x 4ft. Oins. x 120 Ibs. 6443 (C) 
“JOHN THOMPSON” SELF-CONTAINED 
ECONOMIC DRY-BACK BOILERS. 
W P. Shop No. 
One l7ft. x 9ft. 6ins. x 200 Ibs. 7365 
One 10ft. x 6ft. 6ins. x 100 Ibs. (W) 


“ JOHN THOMPSON * VERTICAL ECONOMIC 
BOILERS. 





Z ¢ U 
THE PIR Y, UY, 


RYDE Mm | FOR ENGINEERING 








LANCASHIRE 


INSURANS 


a 





ENGINE 


and 


BOILER 


INSURANCES 





















w.P. Shop No. 

W. B. CULL & SONS, LTD. One 14ft. x 7ft. Oins. x 120'Ibs. 7236 
; One 14ft. x 7ft. Oins. x 120 Ibs. 7237 
ENGINEERSEGENERAL SMITHS. One 14ft. x 6ft. 6ins. x 120 Ibs. 7486 
(ALSO GENERAL MACHINISTS} ~_ a _ 2 rm = Hie i 
One 10ft. x 4ft. Gime. x 100 Ibs. 7503 


TENNANT STREET. BIRMINGHAM. All. this. shové: Boteds “Gab Tallt fiom 


“Siemens Martin” Acid Steel. 


Also WATER-TUBE, ECONOMIC, 


A staff of fully 
qualified 














RNISH & TICAL BOILERS 
ENGINEER — ||K2W ececrnc CORNISH A VERTICAL BOWE 
SURVEYORS RADIAL DRILLING INSTALLATIONS. 





MACHINE on 
is at your service TRAVERSE BED — 


36 SPINDLE SPEEDS ; 
8 FEEDS ; For DRILLING 


CHIEF ADMINISTRATION— UP TO 33” DIA. HOLES 


TRAVERSE BED MADE 
7, CHANCERY LANE, W.C.2. TO ANY LENGTH. 


SEPARATE REVERSING 


Repairs to all types of Boilers by first-class 
men. 


JOHN THOMPSON 


(WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, ENG. 


SUT 


TUDEUDEOSGQDOSDEGRO DOO DODODGRGUGEOOTEUORTOROMOEE ODE ORE GEO UDOROGEOGEODOGRODUUODEDEUGERUEOUUCUEOOEODEGDEODAOEORROO DE DEOERORRGESOEEGLERDEOOOS UOTE EATER EEE OEEE 


VUCTUOPOGAGEAAREDOSOOUTTUCUAUGENOUGUTUAGUOOUGEOOEOUDOOUUEUGUEEOUEOUUUUAOUCCOUEOOCUUNCOOEEEDEDUDUUUERCOUHEDOUUO EOS E OSS 



























MOTOR—OPERATED 
ae ” 
UNION FROM THE SADDLE. a oo bation . 
TIME RECORDING AND & a erson 
| COSTING EQUIPMENT THIS MACHINE CAN iw Ap is, cNOINEERNG 
ALSO BE SUPPLIED ON bs Sh, af  irexhic YT Airdate whomietind nf 
TIME RECORDERS LOW BASE PLATE OR ; EERAISING PURE WATER" 
Please send your enquiries to: BOX BED. MOUWO) = om ~ (=m mE riween 
Union Cash & Time * TANKS 
Recorders, Ltd. Mencers apt pleas = sues & a nag 
Westboro’ - ‘DEWSBURY j nt Ty ot heer de Aven B= a hr : 




















OIL SHALE KITC My & wt £ SEE LIST E19 FOR FURTHER 
THE DAVIDSON ROTARY RETORT. 


DETAILS OF MACHINE ILLUSTRATED GOODALL CLAYTON& CE iy 


A res, the Hee Coneciidsted Cold Fisiae Lea DAN Dic Gs d SIZES MADE 6’ 0”—10’-0" LEEDS 
Xo, 6, HOTORIA, Sumber, 13003, 5.2} MAL DPA? ENGLANE CONVEYING PLANTS, BUNKERS &¢ 











A + a - 
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Blast Furnaces, Steel Works and Rolling Mill Plants 





Cranes and Loading Plants, Mining Equipment 





For further particulars please apply to; 


VICTORIA STREET, 


E. HAFELS, F119, 


LONDON, S.W. I. 








THE MICROSTRUCTURE OF ‘MEEHANITE METAL’ 
EXPLAINS ITS SUPERIOR PROPERTIES. THE 
fi STRUCTURAL FORM OF THE MATRIX AND THE 
QUANTITY AND FORM OF THE GRAPHITE ARE 
UNDER POSITIVE AND ACCURATE CONTROL 












MEEHANITE “A” 


x 1000 MAGNIFICATION 
TENSILE STRENGTH 
26 TONS PER SQ. IN. AS CAST 
VALUES UP TO 32 TONS PER 
SQ. IN. ARE OBTAINED 
COMBINED CARBON -82% 





SEMI-STEEL 


1000 MAGNIFICATION 


TENSILE STRENGTH 
13 TONS PER SQ. IN. 


COMBINED CARBON -47°% 


@ ONE IS A DEPENDABLE e 
ENGINEERING MATERIAL, THE OTHER IS NOT 


INTERNATIONAL MEEHANITE METAL CO., 


LIMITED 
14-20, CHURCH STREET, LONDON, N.! 


Licensees ; 
ASHMORE, BENSON, PEASE & Co., LTD., STOCKTON-ON-TEES 
CAMERON & ROBERTON LTD., KIRKINTILLOCH, GLASGOW 
EALING PARK FOUNDRY LTD., JUNCTION ROAD, SOUTH EALING, LONDON, W.5 
WINGET LTD., ROCHESTER, KENT 
G. M. HAY &'CO., LTD., STRATHCLYDE FOUNDRY, BRIDGETON, GLASGOW 


NAN 





















In ice and snow... 















ROPEWAYS 
SCRAPERS 
CABLE CRANES 

DRAG LINE EXCAVATORS 
BRIDGE CABLE CRANES 
PASSENGER ROPEWAYS 
AUTOMATIC TELPHER SPAN 
PORTABLE BELT CONVEYORS 





Ge sue 







Transport 





BLEICHERT | 
MITCHELL LT? 













BLEICHERT MITCHELL L™® 


1, BEDFORD SQUARE, LONDON, W.1. 
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Machines for Road Building; Excavators, Tools, &c. 


Compressors, Gas Engines, Gas Producers, &c. 





For further particulars please apply to: 


E. HAFELS, 119, VICTORIA STREET, LONDON, S.W. f. 








ONLY ONE 


OF THE 


THOUSAND &% ONE 


USES OF 





“COG WHEEL” 


BRAND 


PHOSPHOR 
BRONZE. 


Medag ASK FOR A COPY OF OUR GENERAL CATALOGUE. 


THOUSAND — 





ROLLED PLATES, ANGLES, Etc. 





INCLUDE SOLE MANUFACTURERS OF “COG WHEEL” BRAND 
VALVE CASTINGS PHOSPHOR BRONZE. 
GEAR WHEELS THE PHOSPHOR BRONZE CO. LTD. 
PICKLING CRADLES 54, ST. THOMAS STREET, LONDON, S.E.1. 


TELEPHONE : HOP 0703/6. TELEGRAMS ; “ PHOSBRONZE, LONDON.” 


MILL BEARINGS. 


WORKS at SUMNER STREET, LONDON, S.E.!, ard CHESTER STREET, ASTON, BIRMINGHAM. 














B 
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GREAT ENGINEERING & BUILDING FAIR 











LEIPZIG 
SPRING FAIR 


28th FEBRUARY to 8th MARCH, 1937 


16 Exhibition Halls and 30,000 square metres 
of open Fair ground. More than 5,000 machines 


shown in operation. 


Considerable Reductions in Fares in Germany 
(60°/.) and Europe for all Visitors. 





Full particulars from: 


LONDON OFFICE OF THE LEIPZIG FAIR, 
First Avenue House, High Holborn, W.C. | 


Telephone - - - Holborn 1408/9. Telegrams - - ‘amtermesse” Westcent 





S.A.$. 275 








60° SCREW PUMP 


45,000 GALLONS PER MINUTE. 
li FEET TOTAL GAUGE HEAD. 
157 REVOLUTIONS “@Gn MINUTE. 





FOR IRRIGATION. 


GWYNNES o« HAMMERSMITH, LONDON, W.6. 
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TWO ELECTRICALLY-DRIVEN 
CRANK - OPERATED 


HORIZONTAL LUFFING CRANES 


INSTALLED AT THE 


FULHAM WHARF 


OF 


Messrs. CONVOYS Ltd. 





LIFTING ‘CAPACITY : 


It TONS AT 
60 FEET RADIUS 














STOTHERT & PITT © 


LIMITED, 


BATH, ENGLAND. 


TELEPHONE : BATH 2277. TELEGRAMS : STOTHERT, BATH 


LONDON OFFICE : 38, Victoria Street, S.W. 1. 


TELEPHONE No.: VIC. 1849. TELEGRAMS: STOTHERT, SOWEST, LONDON 








5 ah 





Telegrams: PECKETT,EBRISTOL. London Representatives: FERGUSON & PALMER, 
9, VictoriafBtreet, Westminster, S.W.1 


| TANK 
““""" LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 




















FULL PARTICULARS ON APPLICATION. 








MAIDEN % CO., LTD., 
HYDE, 
CHESHIRE 


for 


Screwing Machines 


Screwing Tackle 





Dies and Chasers 








Taper Threading up to !2in. dia. Bolt Screwing up to 4in. dia, Tube and Bolt Screwing Machine 
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“ALFRED HERBERT Ltd. Coventry. 


BORING MACHINES FOR IMMEDIATE DELIVERY. 


HORIZONTAL 
ROCKFORD No. 2, three-step cone pulley drive. 
2i%in. (In good working order) ... psi caee 


DICKINSON 3in., single eet 
working order) +3 2 
KEARNS No. I, four-step cone pulley drive. 


VERTICAL 
BULLARD 4zin. “‘ New Era ” 


drive through gearbox. 


Vertical Turret Lathe. 


(Overhauled and in perfect working order) 
COLBURN §4in., constant speed drive. 
working order) oct thee ee 


INSPECTION INVITED. 


Diameter of spindle 
(In good 
(in good working order) 


(In good working order) £1250 
NILES-BEMENT-POND 53in., arranged for motor drive but without motor. 


et and in perfect 





£195 


£325 
£285 


£650 
£725 





STURROCK PATENT FURNACE BRIDGE 


FOR MARINE AND LAND BOILERS 
THE ORIGINAL METAL BRIDGE 


THE DOUBLE BRIDGE BAR WITH THE DOUBLE LIFE 
Still First for Economy and | 


Durability 


Over 20,000 Furnaces 
Fitted 


RANKIN & BLACKMORE LIMITED 


ENGINEERS AND BOILERMAKERS j 
ree EAGLE FOUNDRY, GREENOCK = *.:AS1E"| 


GREENOCK GREENOCK 








THE ONE BRIDGE FOR 
FORCED DRAUGHT 





REBUILT POWER UNITS 
GAS — OIL — STEAM 


FULL GUARANTEE — FREE INSURANCE 


KESSEL (fxs) LTD. 


HEATHER PARK DRIVE, WEMBLEY, MIDDLESEX. TEL: MET. 3381 
REPRESENTATIVES AT SWANSEA, LEEDS, GLASGOW, NEWCASTLE, SHEFFIELD, ETC. 





' 


TYPICAL 
LATIONS 


INTERNAL ISOLATION | 
SWITCHG EAR | 


eee 


























































CWITCHGEAR &% [OWANS [2 


Manchester 





Old Trafford 





White Fox Instruments 











ARE RENOWNED FOR 
ACCURATE MEASUREMENT 





Tank Depth Gauges 

Draught Gauges 

Vacuum Gauges 

Distance Thermometers & Pyrometers 


CO. Recorders, etc. 





All Instruments will keep accurate permanently, and 
carry a guarantee against errors in design, material or 
workmanship. 


Supplied to British Admiralty and Foreign Navies, 
leading Shipping Lines, large Power Stations, and Factories 
at home and abroad. 


WRITE FOR CATALOGUES AND FULL PARTICULARS 


Sole Manufacturers : 


White Fox Instrument Co. Ltd. 
HEBBURN-ON-TYNE 


“ACCURATE, PHONE, HEBBURN” 





Phone: HEBBURN 67 & 68 Telegrams : 























ALFRED HERBERT Ltd. Coventry. 


POWER AND PRECISION. 


HE Herbert No. 33 Plain Milling Machine has a roller-bearing 
spindle, ball or roller bearings to all shafts in driving and feed 
boxes and a speed range of from 37 to 500 r.p.m. 














It will take cuts which would be considered a good performance on 
much larger machines of ordinary type. Work can be produced to 
fine limits of accuracy. Single pulley or direct connected motor drive. 


21” x 6" x 16” 
EARLY~ DELIVERY. 

















, UE ' 

















HYDRAULIC & GENERAL ENGINEERS. phone : 75401-2Hunsiet. Grams: RIVETTER, LEEDS. 


Improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, RAILWAY 
CARRIAGE & WAGON WORKS, Etc. 

















sale em 








BERRY’S IMPROVED TYPE PLATE BENDING ROLLS 


with Single Non-reversing Motor for horizontal and 
vertical feeds. Patent Oil Immersed Clutches. No Brakes. 
Centralised Control. Totally enclosed Gear Boxes. 


SEND US YOUR ENQUIRIES 


LONDON OFFICE :—SHELL MEX HOUSE, VICTORIA EMBANKMENT, W.C.2 TEL.: TEMPLE BAR 6826 GRAMS: BERRYCO. RAND. LONDON 
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EXHAUSTERS 


ay 
eat, 


$. 


STEAM TURBINE- 
OR ELECTRIC 
MOTOR-DRIVEN 


BTH coke oven gas exhausters, 

supplied to the order of The Woodall 

Duckham Company, and installed at the 

Works of the Workington Iron & Steel 

Company (United Steel Companies, 

‘i Ltd.—Cumberland Group.) 

‘ANY RATING Each set comprises a back pressure 
turbine driving a centrifugal exhauster, 


AIR or GAS *B rated for 900,000 cubic feet of gas 


Send us your Enquiries * per hour against 34 Ib. pressure at 
se Da , ; B 6,000 r.p.m. 


Pa OL en = hs 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. £262 


@ 
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Reproduced by permission of Messrs. R. B. Tennent Ltd. 


The illustration shows a 36-inch Centre Lathe for Rolls 56 inches diameter, 
30 feet long overall, supplied to Messrs. R. B. Tennent, Ltd., Coatbridge. 


Also a close-up of an ‘‘ Adamite” roll being machined. 





CRAVEN BROTHERS mancnesterx, LIMITED 


REDDISH - STOCKPORT 
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HMMS HYPERION —_ 
_ fMechinery Suppl edd. 





H.M'S.HUNTER 


(Machinery Super 











HEAD OFFICE & WORKS 
LONDON OFFICE 


LIVERPOOL OFFICE 


PORTION OF TURBINE MACHINERY 
OF POWERFUL WARSHIP 
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N 1869 the B. & W. Boiler first attracted 
the attention of progressive engineers in the 
Sugar Industry, and thus began a close and 

valued association between sugar refineries and 
sugar mills and Babcock & Wilcox. By 188! many 
notable installations had been made, of which the 
Harrison Havemeyer & Company sugar refinery 


with 16 B. & W. Boilers installed is typical. 


Export orders were numerous and in 1883 Boilers 
were supplied for a sugar refinery in Hongkong, 
in 1887 for Costa Rica, and in 1890 five Boilers 


for the Australasia Sugar Refinery. 


The introduction of the Beet Sugar Industry to 
England resulted in 1912 in the installation of 
ten Boilers totalling 18,700 square feet of heating 
surface for the Anglo-Netherlands Sugar Corpor. 
ation, now the English Beet Sugar Company, and 
altogether 60 B. & W. Boiler units have been 
supplied to the Beet Sugar Refineries in the 


Eastern Counties. 


BABCOCK & WILCOX LTD. 


BABCOCK HOUSE, 34, FARRINGDON STREET, E.C.4 


The illustration above shows a refinery instal- 
lation recently put into commission in Denmark, 
and a further recent contract was for the Darnall 
Factory, Natal, South Africa, of Sir J. L. Hulett 
& Sons, consisting of one B. & W. Boiler of 
11,080 square feet heating surface, with super- 
heater and B. & W. tubular air heater. The unit 
is designed for an evaporation of 75,000 Ibs. 
of steam per hour at 200 Ibs. per square 
inch and 600°F. when fired with bagasse in 
horseshoe furnaces. This boiler is believed 
to be the largest bagasse fired boiler in the 


British Empire. 


Either step grates or horseshoe furnaces can be 


supplied for burning bagasse. 


More than 20. million square feet of B. & W. 
Boiler heating surface have been supplied to 
the Sugar Industry for 
installation throughout 
the World. 
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NO PENT-UP STRESS 
HANDLES MORE EASILY 


rt ats 
6404) 1% 






RESISTS KINKING 
MINIMISES WEAR ON 5HEAVES 


SPOOLS PERFECTLY 
and 3 more reasons why 





fe EASIER TO CUT 


ese 





WILLIAM COOKE & CO., LTD., 


Tinsley Steel, Iron & Wire Rope Works, Sheffield 1. 
WRIGHTS’ ROPES, LTD., Universe Works, Birmingham 9. 


FREW BROTHERS & CO., LTD., 


88-90, Dobbie’s Loan, Glasgow, C. 4. 


GEORGE ELLIOT & COMPANY, LIMITED, 


Collingdon Road, Cardiff. 
THE WHITECROSS COMPANY, LIMITED, Warrington. 


MARTIN, BLACK & CO. (Wire Ropes) LTD., 


Speedwell Works, Coatbridge. 
Sl ¥ hee # Fis | 





INUFALTURERS NAMED ABOVE 


BINKS BROTHERS, LTD., 
Strafford Street, Millwall, London, E.14. 


GLOVER BROTHERS (Mossley) LIMITED, 


Mossley, near Manchester. 
WM. JAS. GLOVER & CO., LIMITED, St. Helens, Lancs. 


BRUNTONS (Musselburgh) LTD., 
Wire Mills, Musselburgh. 


BRITISH ROPES, LIMITED, 
52, High Holborn, London, W.C.1, and Branches. 





Y TRU-LAY ROPE 
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[STANDARDISED] 
















Top : 
Gudgeon Pins of ‘‘Phoenix’’ Steel, precision 
ground after case-hardening by the single- 
quench treatment. 
(Messrs. G. Newey & Co., Birmingham). 


Centre : 
Cycle Parts of ‘‘Phoenix’’ Steel, case-hardened 
by the double-quench treatmert, chromium 


plated. 

(Messrs. Walton & Brown & Co., Ltd., 
Birmingham). 

Bottom : 


Nuts and bolts typical of ‘‘Phoenix’’ work done 
on 8-spindle automatics. 
(Messrs. Isaiah Platt Ltd., Wednesbury). 


STEEL, PEECH & TOZER 


Branch of The United Steel Companies Limited 


SHEFFIELD 
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‘‘Phoenix’’ [Standardised] Rapid-Machining Stee! is 
constant in composition and consistent in quality. 
In addition to the usual analyses, routine tests for 
consistency in machining are made. 


No batch leaves our works until we have certified that 
it fulfils in every way the exacting standards set by 
our inspection department for 


@ free-cutting qualities 


@ high physical properties and ability to withstand 
stress 


@ minimum wear on tools 


‘*Phoenix’’ consistently machines to a smooth finish 
under the most severe conditions of modern machine 
tool practice. 

Write for Booklets ‘‘PHOENIX’’ [Standardised] 
Rapid - Machining Steel and ‘‘ FREE-CUTTING 
STEEL: Its Development, Characteristics and 
Uses,’”’? to the Publicity Dept., The United Steel 
Companies Ltd., 17, Westbourne Road, Sheffield, 10. 


‘‘PHOENIX” IS BRITISH MADE THROUGHOUT. 


I ff 


= 


~ 
Bini nd f 





¥ 
? 
f 
‘ 
/ 


PH. 17 
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IMPROVE GOOD WELDING AND 
SAVE TIME AND MONEY BY 





a is easy to be sceptical of new methods—it is wise to consider their 

possible advantages. Many firms have been using one technique for all 
classes of oxy-acetylene welding, and with good results—but there are several 
methods, each particularly suitable for certain classes of work—which will 
give better results, faster welding speeds, and lower production costs. It will 
pay you to study them carefully in relation to your own work, and the 
British Oxygen Company will give you every assistance to this end. 
Practical demonstrations are being arranged throughout the country, and 


technical literature will be available shortly. 


the Leftward Method, 


Rightward or back-hand 


adopted wherever suitable. 


method without bevelling ; 


welding is 
unquestionably a better technique than 
which is in 


general use to-day, and it should be 


A more 


efficient weld is obtained with faster 


speeds, and the heat is more localised. 


Multi-jet welding is an adaptation of the 
rightward technique; the second jet 
acts as a preheating flame and still 


further increases the speed of welding. 


Welds up to jin. can be made by this 
and_ plate 
up to in. can be welded in one run. 
By the Rightward method the oxy- 
acetylene welding of heavy plate is a 
practicable and economical process. 


Ask for further information and 


demonstrations of this technique. 
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In Lindewelding a rightward technique 
is used and an excess of acetylene in 
the flame. There is no deep fusion of 
the base metal, only the surface of the 
plate being fused. 


Lindewelding gives welds of very high 
efficiency and has the further advantage 
that even inexperienced operators can 
make good welds by this method. 


It is particularly suitable for pipe-line 
welding, for which it is already exten- 
sively used. It is a process which 
adapts itself readily to semi-automatic 
welding, an illustration of which is 
shown here. 

If you are interested in pipe welding, 
you should obtain further information 
about Lindewelding. 


























Vertical two-operator welding enables 
plate up to jin. thick to be welded 
without bevelling. 
The operators work from either side of 
the plate, and much smaller blowpipes 
are used ,than would be the case for 
single operator welding. The total gas 
consumption of the two blowpipes is 
less than it would be for one large blow- 
pipe, and, combined with the much 
greater speed of welding, production 
costs are lower than by single operator 
welding. The weld section is uniform 
and therefore expansion and contraction 
are uniform. 
Vertical welding is particularly adapted 
to circumferential or longitudinal seams 
of tanks, pressure vessels and similar 
work. It is also applicable with modifi- 
cations for the welding of copper and 
~ aluminium. 











eae The 
RUTISH()XYGEN(@E"” 
ee 


OXYGEN AND DISSOLVED ACETYLENE FACTORIES IN GREAT BRITAIN 
\ & IRELAND, AND 21 IN AUSTRALIA, SOUTH AFRICA & INDIA. 





HEAD OFFICE: THAMES HOUSE, MILLBANK, WESTMINSTER, S.W. I. 


1254/WT 


oe: 





24 THE ENGINEER _ Jan. 1, 1937 














No corrosion 
Low maintenance 
Ease of cleaning 
Compactness 
High efficiency 


JAMES HOWDEN & CO. 
(LAND) LTD., 
CAXTON HOUSE, LONDON, S.W.I. 
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A 





FITTER 
BRITAIN 


The 


benefits of physical 


culture during recreation 


hours will not be lost if the 














Agencies at Belfast, Blackburn, Cardiff, Leicester, Newcastle. Birmingham, Sheffield, and Glasgow. 


factory is healthily heated by 


the modern method with... 


UNIVECTAIRS 


Apart from having fitter 
operatives through healthy 
heating, there will be a 
solid gain in your output, 


and thereby a saving in 


production costs. 






Write ‘or Brochure 
No. UH1, giving full 
details of Univectairs. 


BRITISH TRANE CO. LTD. 


VECTAIR HOUSE, NEWCASTLE PLACE, LONDON, E.C.1. 


Telephone: Clerkenwell 6864 & 3826. 


. 

















The 
“P.1.C.” Engineer-Commerce 


(PATENT) Slide Rule 


The pronounced improved design of this new rule over 














EVERY RULE HAS 


THE TRADE MARK, 








other patterns has created a great impression among 
Mathematicians. The rule possesses many advantages, 
but its most important feature is a DIFFERENTIAL 
SCALE which not only extends the general usefulness of 
the Slide Rule, but in addition, makes it a Commercial 
Calculator of the greatest value. 


The DIFFERENTIAL SCALE (shown in the illus- 
tration with a ring round) opens up a new and important 
field of activity in Slide Rule practice. 


Send for descriptive List 





Series A.18—post free. 

















 ic> 





wet 





A. G, THORNTON 


MANUFACTURERS 


Contractors to the British, 
Duminton and other Governments 


PARAGON WORKS, 
KING ST. WEST, 


Ltd. 


MANCHESTER. 














BOLT 








SPANN 


Prompt Delivery 


DARLASTON 


Phone: 92 (4 lines) 


NUTS 


Large Stocks of all Standard Sizes 
of Special Sizes 


SEND US YOUR NEXT ENQUIRY 


JAMES WILEY & Sons, Lto. 


"Grams: “ Wiley, Darlaston.” 


























or double acting air cylinders, 


Poppet type. 


WELLMAN SMITH O 


ION HO 


Pressure sealed. 
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Two-high and three-high Millis for hot and cold 


rolling of Brass, Copper, Aluminium and its alloys 


Auxiliary Equipment including Roller Tables 


DAVY BROTHERS LIMITED SHEFFIELD 


1, 1937 
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Weir Electrically-driven Multi-stage Boiler Feed Pumps are installed in many modern power stations. gS & WEIR gr 
They have stable characteristics, and are suitable for operation in parallel. Ring section and barrel casing 2 a — 
types to suit all feed temperatures and pressures. Set illustrated incorporates variable hydraulic coupling. CATHCART, GLASGOW 








. «and one on Christmas Island 





THE WORLD'S 144 YARD EXCAVATOR 


' HUNDREDS AT WORK SCORES IN PRODUCTION 


PRIESTMAN BROTHERS LTD 


HOLDERNESS FOUNDRY : HULL 
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TANGENT 
SIGNALLING 
SYSTEMS. 


AUDIBLE AND 
VISUAL. 





Modern industry demands efficiency— 
efficient signalling systems, efficient 
forms of communication. 


This efficiency need not be at the 
expense of high initial cost. 

Our experience of over 60 years is at 
your disposal. 

May we hear ycur problems ? 


Completely illustrated Brochures upon 
request. 


GENTS 
OF LEICESTER 


Estab. 1872 


LONDON SHOWROOMS : 
41, Victoria Street, $.W.! 
NEWCASTLE-ON-TYNE SHOWROOMS : 
Tangent House, Leazes Park Road 


GENT & CO. LTD., Faraday Works 
LEICESTER, | 


———— (aren) ———— 


“CLECO” 
Rotary Grinders 


Supplied in Six Sizes. 
“Cleco” Rotary Air Grinders 


are built to stand severe usage. 
They are simple in construction 
and have fewer working parts 






























than any similar type of 
machine. “ Cleco” grinders 
have a single “ rotor’”’ concen- 





tric with the arbor, insuring 
perfect balance at all speeds. 
They are fitted with speed 
control governor and an oil con- 
trol for automatic lubrication. 









Size No. 16Z ; 
weight, 143 Ibs. ; 
speed, 6000 r.p.m.; 
takes a 6” by 1” 
elastic bond wheel. 










Size No. 18X ; 
weight, 164 Ibs. ; 
speed, 4500 r.p.m. ; 
takes an 8” by 1” 
elastic bond wheel. 














Part a an installation at a leege Shipyard, 
showing Welding Regulators. 


IMPORTANT ADVANTAGES 
(1) Low initial cost. 


(2) High operating efficiency; approx. 


91%. 
(3) Static; no rotating parts. 
(4) Negligible maintenance. 


(5) Suitable for all grades of electrodes. 
(6) Stable arc; easy to hold without 


spluttering. 
(7) Good penetration. 
(8) Reliability. 
t 


ee SRS 


Portable single- 
operator Weld- 
ing Equipment. 






4 





GLISH 
eae 


A.C. 
SARC WELDING 


N 
L 








— oe ENT 
























6-operator equipment showing the Transformer and three of 
the six Regulators. 

Our welding engineers will be pleased to 
advise you on any welding application without 

obligation. May we show you an equipment 

in operation 


Write for Publication 


ENGLISH 


ELECTRIC COMPANY LTD. 


Queen's House. Kingsway. London W.C 
STAFFORD, BRADFORD, RUGBY, easton 





Works 

















JOHN MACDONALD 


& CO. (Pneumatic Tools), LTD. 


POLLOKSHAWS, CLASCOW. 











ESTB. 1853 


STANLEY 


REG. TRADE MARK 









nt flac AND 


WwW. F. 


SURVEYING 
INSTRUMENTS 


OFFICE EQUIPMENT 


SOCER CROCE HEHE ERS E TEESE SESE HESSD EEO ES EEE EES ESOS TEES 
. 


Catalogue P29 will be 
sent upon application. 


MAKERS OF 


DRAWING 





LTD., 


STANLEY & CO. 
Head Office and Showroom 


286, HIGH HOLBORN, LONDON, W.C. | 
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Guest & CHRIMES| 


LIMITED, 
ROTHERHAM. 


VERY WORKS ENGINEER 


HAS TO DO IT 





Repairs to granolithic floors, founda- 
tions for new machinery, relining of 
concrete bins and tanks, underpinning 
and other urgent concrete repairs in 
or about the Works. 





* 
SEND A POSTCARD 


for Folder No. 3-345 which 





tells you how you can carry 


out concrete repairs and 


alterations without inter- 


rupting production. \ A [ V E S 


FOR EVERY PURPOSE. 


London Offies : 
a. CHAMBERS, 76, STRAND, W.C.2. 























LAFARGE ALUMINOUS CEMENT CO., LTD. 


LINCOLN HOUSE, 296-302, HIGH HOLBORN, LONDON, W.C. |. 


Telephone : HOLborn 8687 (3 lines). 
Telegrams : Cimenfondu, Holb, London. 


aa ace! TIS H MADE 














DIRECT READING 
MAGNET CONTROLLED GAUGE 


HYDRAULIC i). 2 


MACHINERY STORAGE or SERVICE 
ae: TANKS 


The R and G Fluid Measure gives direct and 
accurate measurements of fluids contained in 
service or storage tanks, It is of simpie and 
robust construction, will withstand vibration 
and is easy to assemble. It can be fitted in any 
position and dials are calibrated for any form 
of reading. 
Prices upon application. 





| B f if y f 
This Multiple- Plate Hydraulic Press was 


designed, with its auxiliary equipment, for 
the handling of a difficult material by a 


specific process. ee: THE LEEDS ENGINEERING 
We are able to advise upon and design equip- 

ment of this nature owing to our wide AND HYDRAULIC CO. LTD, 
experience in every branch of hydraulic work. RODLEY - LEEDS 


May we put up a proposal and estimate for solving 
your special problems hydraulically ? 


















Teleph : $ ingley 72002. Telegrams : Pumps, Rodley. 
Codes: A.B.C. Sth Edition, Marconi International. 


LEH. 4. 
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mY FLEXIBLE COUPLINGS 


An industrial all-purpose coupling and universal joint. 
The Silentbloc Coupling compensates for angular and 
parallel misalignment without loss of power. 

There is no movement of metal on metal or metal 
on rubber. 

This coupling absorbs a large amount of torsional 
vibration—shocks and uneven impulses. 

The Silentbloc Flexible Coupling needs no protection 
from atmospheric conditions, water, dirt or grit and 
NO LUBRICATION is required. 

NO NOISE—NO WEAR—NO ADJUSTMENT. 
Affords electrical insulation. 

Sizes from 2in. to 12in. diameter. 


For use on SILENTBLOC LTD. 


Electric Motors, Steam Engines Oil Engines, Gas Engines, Steam 7 Victoria Gardens, Ladbroke Rd., Notting Hill Gate, London, W.1! 
R 


or Water Turbines connected to Fans, Pumps, Speed Reducers cae Northern ; 

. a gham Road 

Blowers, Generators, Compressors, Stokers, Conveyors, Dynamo- . ae ee —_-- pe See 
meters, Hoists, Pulverizers, Marine Units, Paper Machinery, Steel 
Mill Equipment, and Special Machinery of all kinds. 


et OMAR AMR GH 


il 








WE ALSO MANUFACTURE 


Sreteiromegas VACUUM BRAKE EJECTORS. 


Re-starting Injectors 
Combination Injectors 
Exhaust Steam Injectors 
Water Lifters or Ejectors 
Steam Valves 
Pressure Gauges 
Silent Water Heaters 


Air Ejectors and Valves 






coemmamiie 
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THE METAL SAWING MACHINES 


SPECIAL QUICK ACTING VERTICAL VICE, 

‘MOTOR OPERATED. pusH suTTON For—JOISTS AND CHANNELS 
WEB VERTICAL. 

THAT IS—THE SAWING [{S DONE THE SHORTEST WAY. 


SQUARE or BEVEL CUTS. 


Also for BARS, INGOTS, RAILS, Etc. 











MADE IN FIVE SIZES 


With or without Circular Base. 











12x6 JOST . . . 45 Seconds 
‘74x Ti JOIST - - - 2 Minutes 
CUTTING : 
3 in. Diameter M.S. Bar - - 30 Seconds 
, TIMES 
Illustration: No. | Heavy Duty—Front Cutting Type— 6in. Diameter M.S. Bar - 1 Minute 10 Seconds 
Cold Metal Sawing Machine. 20’-22" Diameter Saw. : 
Four Cutting Speeds. Five Rate Feed Gear Box 95 RAB c) . fs ‘ ‘2 Minutes 


CLIFTON & BAIRD L‘ 


EMPRESS WORKS - JOHNSTONE Scotiand. 


Branch Offices : 'ASSOCHATED BREITISER MACHINE TOOL MAKERS LTD., LOMBON, Etc. 

















on the 
Surface 





with the equipment 
HHustrated §50—160 
tons of material are 
disposed of per day. 


we send you 





@ BROS. LTD. 


) 







a copy of our. 


| booklet S/661/36— 


OU Yt VU Ob 
CAMBORNE - - . ENGLAND | 


London Office - - Broad Street House, E.C,2 a, S¢ ing Ay 
Branches & Service Engineers throughout the World a Scraper Loadi r 
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PRUDTEX Ys 


| Boring 
a turning 
Mills 


the series of very 
Boring 


Vertical 


fixed uprights—with 


with 
diameter of 43' 0’. 
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some of which have been as 


This machine continues 
large Schiess-Defries 
heavy as 860 tons. 


Mill 


ALSO 
SCHIESS-DEFRIES (GT. BRITAIN) LIMITED, 25, Victoria Street, LONDON, S.W. I. 


Agents :--SOUTH AFRICA—Fraser & Chalmers (S.A.), Ltd., P.O. Box 619, Johannesburg. INDIA—J. O’Hara Murray & Co., 100, Clive Street, Calcutta. 

JAPAN—K. K. L. Leybold Shokwan, Tokyo, Nihonbashi-Ku Tokyo Tatemono Building. SOUTH AMERICA—Brazil—Dr. H. Lange, Rio de Janeiro, Rua 

dos Benedictinos 15/17-1,0. CHILE.—H. Wulff, Santiago de Chile, Casilla 2109. U.S.A.—Ulrich Kauermann, Fountain Square Building, Cincinnati, Ohio. 

EGYPT—Société Commerciale Belgo-Egyptienne. Cairo P.O.B., 127, No. 8, Rue Cheikh Aboul Sebaa. CHINA—Siemssen & Co., Mach. Tool Department, 
Shanghai, 451, Kianzse Road. 
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ROBEY & CO. LTD 


take this opportunity of wishing all their friends 


PROSPE 


RIT Y 


IN 


eK 





A Survey 


DEFINITE improvement in trade during the 
ti year has been felt by most firms in the heavy 
engineering line, and this has been particularly 
welcomed by Robey and Co., Ltd., of Lincoln, in view 
of their large capacity for this class of work. Con- 
siderable developments in their shops, together with 
the installation of most modern plant, have enabled 
them to cope with the increased demand for their 
machinery, as well as to render to clients that SERVICE 
which has long been synonymous with the name 
ROBEY. 


It may be of interest to look into the following 
paragraphs which give some indication of the Robey 
products which have found most favour throughout 
the year. 





AIR COMPRESSORS 


of national 





on a contract 
importance 


One of the most interesting contracts booked by 
Robey’s during the year was that for all the low- 
pressure Air Compressors and auxiliary plant for 
the new Dartford Tunnel. The civil engineering 
contractors, Messrs. Charles Brand and Son, Ltd., 
decided to install a compressor house on each side 
of the Thames where the tunnel is to be bored, and 
have chosen Robey Vis-a-Vis plant entirely for this 
purpose. 

The Robey Straight Line Diesel Air Compressor, 
shown below, was one of the natural choices for such 
work after its splendid performance on the Man- 
chester Corporation Waterworks Scheme, when a 
battery of these well-known machines provided all 
the compressed air during the time that the Francois 
Cementation Co., Ltd., broke the world’s fast tunnel- 
ling record in 1932. For the larger capacity machines 





for this new scheme, the Robey Vis-a-Vis Diesel 
Engine, direct coupled to Vis-a-Vis Air Compressor, 
was chosen. 


There will, therefore, be two Straight Line Diesel 
Compressors and two large direct-coupled sets in 
each house, the total output from both sides of the 
Thames being 12,000 cubic feet of free air per minute. 








Gold replaces Coal 


In view of the condition of the coal trade in the 
past few years, the demand for winders at home has 
been considerably reduced. Gold mining has experi- 
enced a boom, however, and has filled the gap in no 
mean fashion. Steam and Electric Winders of Robey 
manufacture have been despatched to almost every 
gold-mining country in the world. 








Boilers make news 


Boilers see the inside of works of practically every 
description, but in some cases it is particularly 
important that the boiler plant should be of the most 
reliable. 


It is difficult to imagine a business where this fact 
is more stressed than that of Messrs. Odhams (Wat- 
ford), Ltd., where everything must be kept up to the 
minute for news to remain news. A battery of five 
large Locomotive Boilers of Robey manufacture is 
installed here to the order of Messrs. J. Jeffreys and 
Co., Ltd., the heating engineers. 


Wireless, too, is very much a part of the news 
to-day, and at the works of Messrs. E. K. Cole, Ltd., 
Southend, where the famous Ekco wireless sets are 
produced, there are four Robey Economic Boilers 
maintaining their reputation for efficiency. 


Messrs. D. Gestetner, Ltd., the producers of the 





- > ee \ 


hide 


ROBEY STRAIGHT 


—s 


5 =e 
o} ae 2, Rated 


FOR RELIABILITY 








LINE DIESEL AIR COMPRESSOR 





well-known Duplicator, have installed three Economic 
Boilers in their works. They write :— 

“We are taking this opportunity of thanking 
you for the technical assistance and advice given 
to us in connection with this new boiler house, and 
you will undoubtedly be pleased to know that, the 
boilers are operating to our entire satisfaction in 
regard to both steam generation and running costs.” 





BOILERS IN THE WORKS 
OF MESSRS. D. GESTETNER, LTD. 


THREE ROBEY ECONOMIC 








Diesel Engines v. “Grid” 


A constant battle is being fought between Diesel 
Engine suppliers and the electricity supply, one which 
is by no means evenly contested, owing to the element 
of “‘ unfair competition ’’ which exists on the one side. 

The latest addition of the multi-cylinder Vis-a-Vis 
Diesel Engine to their designs, however, has given 
Robey and Co., Ltd., a full range of Totally Enclosed 
Forced Lubrication Diesel Engines, putting them in a 
position entirely unique among manufacturers. 

This type of Diesel Engine, by reason of its economy 
and reliability, has put up a successful resistance to 
the attack of the “ Grid,” and has been selected by 
Waterworks, Quarries, Garages, and all manner of 
businesses where a dependable “ trouble-free ’’ plant 
is required, and where it is not considered advisable 
to depend for power and light upon the vagaries of a 
system which has already too often proved its own 
weakness. 


The Engineer says :— 


The following interesting extract from a letter 
from an Engineer who for five years has been in charge 
of a Robey 200 B.H.P. Diesel Engine is worthy of 
notice :— 

‘It has run 11,500 hours, normal load 80/90 per 
cent. capacity, hundreds of hours full load and far 
too many overload. Over 4000 starts: without a 
miss, no second tries. Involuntary stops almost 
unknown, and loss of time from engine trouble is 
only about 1 hour per 1000.” 








Latest Catalogues 


Literature dealing with any of the above-mentioned 
products can be obtained from Robey and Co., Ltd.., 
Lincoln, who will also be pleased to furnish cata- 
logues relating to such well-known products of theirs 
as STEAM ENGINES, CRUSHERS, Roap ROLLERS, 
SisaL Macuinery, &c. Alloy Castings for heat, 
corrosion and wear resistance and welded work of 
all kinds are specialities upon which Robey’s will be 
pleased to advise. 


ROBEY & CO. LTD 


ey Ble) -] a Lo) 4 


LINCOLN 


LONDON OFFICES 


37/38 FENCHURCH 


STREET £473 
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Distribution 
Equipment 


Bullers 


STANDARD ADAPTABLE UNITS 
Be ‘for Saving time and cost 




























—_— “ . — 
CHIMNEY 
BRACKET 
See by it sais 
BP aes BRACKET (old no. E.P. 430) 
FOR MOUNTING 


ON WOODWORK 
(old no. E.P. 429) 


TANDARD ranges of Insulators and 
Metal Fittings forming adaptable 
units for Overhead Distribution 

are designed and manufactured through- 
out by Bullers at their own Works. 

Stocks of standard designs are 

maintained and we offer unequalled 
service in the production of every type 
of line equipment. 

We shall be glad to receive enquiries 

and submit estimates to meet any 
specification. 

























Cat. no. 53016 
. CORNER 
BRACKET 

(old no. E.P. 427) 


Cat. no. 53017 












WALL 
BRACKET 
Cat. no. (old no.E.P.428) os. 
ae ae 
SERVI 
BRACKET D IRON 
(old no.E.P.43 1) Cat. no. 53010 (old no.£.P.386) 






SHACKLE AND 
COACH SCREW 
(old no. E.P. 383) 


TYPICAL STANDARD UNITS FOR DISTRIBUTION. 
Each unit illustrated is supplied complete with insulators. 





STANDARD SPACING between CONDUCTORS 6ins. 








aX 


Whatever ‘your insulating problem, consult Bullers. 


Crs 


BJULLERS, LTD., 6, LAURENCE POUNTNEY HILL 





Porcelain Works: se E.CA. 

MILTON AND HANLEY, STAP#S. RADE mann Mansion House 9971 (3 lines). { 
Ironworks: Tel 8 

TIPTON, STAFFS, “Bullers, Cannon, London." 


Manchester Office : 196, Deansgate. Manchester. 
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The New Tote at Newmarket is a most 
remarkable mechanical achievement and 
relies for its power on Tangye Diesel 
Generating Sets—more proof of Tangye 
Reliabilityfand Efficiency. 


TANGYES LTD., 
CORNWALL WORKS, BIRMINGHAM. 
"Phone: Smethwick 1181. ;'Grams: ‘‘ Tangyes, Birmingham." 











PARSONS... 


ECONOMY 
MARINE GEARED AND 


TURBINES — 








% TURBINE INSTALLATIONS 
FOR EFFICIENCY 


% HIGH FUEL ECONOMY 


3% ECONOMICAL SHIP 





OPERATION 
The PARSONS MARINE STEAM TURBINE Co., Ltd., | 
TURBINIA WORKS _ - - | WALLSEND - ON - TYNE. 


TELEGRAPHIC ADDRESS — London Otten: 56, VICTORIA STREET, S.W.1. Telephone No 


63261 WALLSEND. 
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ENGLISH STEEL CORPORATION L" 


STEEL MANUFACTURERS VICKERS WORKS SHEF#fIELD 
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HEAD OFFICES: 
RALETRUX HOUSE, 21, TOTHILL STREET, 
MEADOW LANE, LEEDS. WESTMINSTER - S.W.|I. 


TELEPHONE: 2.0.00.4 LEEDS. "PHONE: WHITEHALL 7127 








LONDON OFFICE. 





WORKS—GILDERSOME FOUNDRY, LEEDS—RALETRUX IRONWORKS, DURBAN—KIDDERPORE WORKS, CALCUTTA 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA. 


CABLES : “RALETRUX” (ALL OFFICES). 




















MINING 
TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with self - greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 
































TIPPING 
WAGONS 


We make all types from the 
small half ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 





























ESTATE 
CARS — 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 























MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR — STEAM and DIESEL LOCOMOTIVES — oF att sizes ANp Tyres. 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
(INCORPORATING KERR, STUART & CO. LTD., AND THE AVONSIDE ENGINE CO.) 





—————— —-- — — 
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INN SIGNS OF ENGLAND phe. <tiedias aa toil 


mutators 

You can’t beat FLUXITE” 
declared Gaters, 

Said railroad-king Hind 
(With ‘commuters _ 


“* Get a ton, ! We el 


soon esi the traitors.” 














h_3- 

F sw hited gis, male 

he pee which even dirty metals are 

soldered and “ tinned” "For the } Een or 

without solder; and the “ ones of w 2 2 

“ tinning ” is 

for ALL MET oA UMINIUM 

and can be used with safety on ICAL and 
other sensitive apparatus. 








With Fluxite joints can be 
* that are 


impossible b method. any other 





on 

instantly, A little pres- 
sure HF 3 pe: 

on right spot—and one 
lasts for ages. 


It also serves for grease 
as an oil-can does for 
PRICE 1/ 





FLUXITE 


IT SIMPLIFIES ALL SOLDERING 


Write for Leaflets on CASE HARDENING STEEL 
and TEMPERING TOOLS with FLUXITE, also on 
“WIPED™ JOINTS. 

THE * ANGEL”, WOOLHAMPTON, Berks. mre EB ah On te oe EB 

















Visitors to this Inn are agreeably surprised to be 
welcomed by a cheery little cherub who straddles a barrel 
of wine hung above the door-way. He holds a truly 
Bacchanalian bunch of grapes in one hand, the chubby 
tingers of the other grasping a goblet of wine, presumably 
of Silenian vintage. 








The figure was designed by Sir Hamo Thornycroft, R.A., 
to replace an older figure which had fallen in disrepair. 


iicamite are 





It was carved from an apple tree in the charming old _ 

orchard at the rear of the Inn, and although at first | COAL, — oo. &c. 

glance many visitors take it as representing the angel HERBERT ALEXANDER & CO., LTD 
*9 . 


from which the Inn takes its name, a closer inspection 
reveals the sorry fact that the so-called cherub is the 
reverse of angelic, both in attitude and appearance. 


1-3, Charmrmouth Street, Leeds 


SAUNDERS VALVES 


You should investigate before 
installing other valves. 


SAUNDERS VALVE COMPANY, LTD., 
DRAYTON STREET, WOLVERHAMPTON. 
Phone: 22919. Grams: “ Saunval.” 
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The reputation of 


GLEN BOUG FIREBRICKS 


The excellent and world-renowned reputation of 
Glenboig Firebricks was built up on the superlative 
quality of the Glenboig clays—these clays were taken 
from the same seams that are still being worked. 
To-day, however, greatly improved facilities for the 
production of all grades of Glenboig Firebricks are 
in operation and the finished products are second 
to none in the world. 


Ay 


* 

‘“* GLENBOIG ” 
“*G@LENBOIG CROWN” 
** @LENBOIG SPECIAL * 


‘‘GLENBOIG SPECIAL 
CROWN ” 
~ 
““GARTCOSH ”’ 
Please write for assis- 
tance from our Tech- 


In the Glenboig Firebrick range can be found a quality 
suitable for every furnace condition, and these fire- 

bricks have behind them the experience of 100 years nical Staff—this will 
of research work, Abore—One of the mine entrances of to-day. Top Right—Getting Glenboig Clays in 1836. withont obligation.» 


Manufactured by THE GLENBOIG UNION FIRECLAY CO., LTD., 48, WEST REGENT ST., GLASGOW. aichome: Ogi Gitano Ot” 
LONDON OFFICE: RUSSELL HOUSE, ADAM STREET, ADELPHI, W.C. 2. 


Was nd ep GENERAL REFRACTORIES LIMITED 
Telephone: Sheffield 31113 (6 lines). GENEF. Ax HOUSE, SHEFFIELD, 10. Telegrams : “ Genefax, Sheffield.” 
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4 By cutting up the suspended solids in unscreened sewage, 
trade effluents, sludge, etc., the “‘Stereophagus"’ pump has 
obviated the use of screens and screening chambers, and 

their attendant labour and expenses. 









2 


meet all requirements. stereophagus 
sym 
* The reliability necessary for successful sewage pumping is assured 
by the simple design and strength of construction of these STEREOPHAGUS 





* From our years of experience with these pumps we are able 
to design plants, perfect and complete in every detail, to 


Bi eS A centrifugal pump with 
either horizontal or vertical 
spindle, which can be driven 
by an electric motor or high- 


speed oil engine—as a portable 
THE PULSOMETER ENGINEERING CO LTD Sr Been sae 


NINE ELMS IRON WORKS, READING or automatically controlled. 
39 VICTORIA STREET, LONDON SW |! WRITE FOR LIST 1909 











TRADE MARK 





[Oulsometer- 


TRADE MARK 













































GLASGOW : BIRMINGHAM: 
LONDON 








ELECTRIC ARC WELDING 
ELECTRODES & WELDING EQUIPMENT 











THE QUASI-ARC COMPANY, LIMITED 














15, Grosvenor Gardens, London. S.W.1 Phone : Victoria 6266-7 




















: - . a a i ae .\ 
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SPECIAL ALLOY STEELS FOR ALL PURPOSES 
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rinting. —George Reveirs, Ltd. Preece Henne & Cobre, dle rasresractanrastas ts ENQUIRIES SOLICITED FOR 
ame ERW W exscrmc we WOH Th eee a J. & E. HALL LTD. 


avenue, E.C.1, are PREPARED 
to SUBMIT ESTIMATE a8 fo for all DESCRIPTIONS of 
a 

fais Gatlibmant's Kan my ite 6 z: 


PATENTS, DESIGNS AND TRADE MARES. 
Hts & Mills, Ch red Pa. tent LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C. 


TELEPHONE: MANSION HOUSE 3456 
AGENTS, 34 and 35, High Holborn, London. 


Tel. Ad.: “Privilege,” London. Tel. No.: Chancery 7768 REFRIGERATION 
THE GLASGOW ROLLING STOCK & PLANT WORKS FOR LAND AND 


HURST, NELSON & CO., LTD. 
tae Grasneee|| EDWARD & BEGKETT, LTD. |||, cunros 
RAILWAY, and ‘TRAMWAY HOLLING, STOCK, 5 ® LIFTS & ESCALATORS 
nesta, Wonk, and dace ano. Base Casrrsoe: | PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W.1 
iadon Ofte sb Great Bt Tolens,iehoneeat,#.C. (Opposite Post Office) ) r 7 p 7 
page 15 

toma f A 
R. Ys PICKERING % CO., LTD. Makers of EJECTOR ps BE ER Co. Ltd 
564.) 4 NUFACTURERS OF \ \ 
TANK WAGONS, TRAMCAR and + 
"BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 


and CASTINGS. For Home, 
Colonial, and Foreign Railways. for TURBINES or RECIPROCATING ENGINES 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE; DARTFORD 20) 


















































WiIsHAW—SCOTLAND. a 
10, Ladeceigh Seo Crmce we, sw. |} AUTO. VALVES, VACUUM BREAKERS, ETC. jis 2 

Catalodues on 2 & 
G. R. TURNER, LTD. Telephone Number: Abbey 5429. Telegraphic Address: Preferment, Sowest, London ~ fe 
RAILWAY ROLLING 1G STOCE & SENG MACHINERY -_ a 





Specialiti 
tof REDLER PATENTS, Dudbridge Works, Stroud, Gios 


Soap ee WAY GOOD-OTI S | Het DANKSWNETHERTONE® 


: $8, Victoria Street, 8. W. 1. NETHERTON. DUDLEY. WORCS. 


enn" IETS & ESCALATORS 


GLOUCESTER FOUNDRY LTD., Head Offices and Works : Falmouth Road,S.E.!. (Tel. Hop 3121.) 


inapenpiae esa Branches in Principal Provincial Centres and Abroad 
Malleable Iron & Grey-Iron Castings 
of every description. 
“Phone: 3041. Telegrams: ** Pulleys,’’ Gloucester. 
EMLYN WORKS, GLOUCESTER. 


GOVERNORS 
PICKERING TYPE, 
and with Smitn’s Patent 
Knock-off Gear. Chlorine Bottles 
SIMPLE. EFFICIENT. D. SCOTT & Co., Ltd., 
155, BROOMLOAN BOAD, 


Pulley Abandoned ‘ ‘ ‘ ‘ 
Sanetsiptl iesteanteene Established Aircraft and Engineering Conte, GL ADT, EW. 


from any cause. 







































undertakings of every description 


pony seat tee 
POLLOCK, MACNAB 

HIGHGATE, ment are invited to communicate with 
Shettleston, GLASGOW. 


Makers to War Office & Admiralty 
AIR AIRCRAFT INDUSTRIES CORPORATION LIMITED 
COMPRESSORS 79, LOMBARD STREET, LONDON, E.C. 3 


WORTHINGTON-SIMPSON, LTD., TELEPHONES: MANSION HOUSE 9443 (Six dines) 
QUEEN’S HOUSE, pataen~ W.C. 2. 


*Phone : 
Holborn 4271. Pumps W estoent.” 


requiring capital for further develop- 








































AS DEVELOPED BY THE OIL ENGINED RAILCAR-—— 





SOUTHALL 


Registered VW Trade Mark 


— is today an integral part of the modern railway 
system. With these speedy vehicles, it becomes profitable 
to provide regular and frequent services where formerly 
such services were not economically justifiable. And 
they do more than this — they lead invariably to increased 
traffic. The travelling public appreciate the progressive 
policy which sponsored the introduction of these A.E.C. 
& railcars, and they like their comfort, speed, quietness 
and regularity. This has been well demonstrated on 
the G.W.R., which has 18 A.E.C. railcars in service, 
covering over 20,000 miles each week. May we 
» send you latest literature of these streamlined oil engined vehicles? 








BUILDERS OF LONDON'’'S BUSES AND TROLLEY BUSES 





THE ENGINEER 
W. T. ELLISON & Co. Lro. Ls ae 
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TURNSTILES ae. 
OF ALL DESCRIPTIONS 


GENERAL ENGINEERS 
BRASSFOUNDERS * 








MANCHESTER 








THE CLEVELAND 
BRIDGE AND 


eee CO,, LTD. 


, Manufacture and 
ast of Deep Feu phage Ware- 
HEAD OFFICE J AND WORKS. 
oe RLINGTON. 
Cleveland, Phune, Seep, Deatingten, No. oe bens 
Clebridge, Piccy, London. 


No, Whitehall 780 























DIESEL ENGINES 


Ilustrated Advertisement last and next week. 
GLENIFFER ENGINES 
Annieslan 





LIMITED, 
Ww. 











CONVEYOR SPECIALISTS 


MOXEY CONVEYOR Ci 


BIRMINGHAM 








HOLDEN & BROOKE “—— 
centrifugal 


_ PUMPS 


SIRIUS WORKS 
MANCHESTER 12 








COMPOUND STEAM PUMP 


@ THE MOST ECONOMICAL PUMP YET 
BROUGHT OUT. 


@ COMPOUND STEAM CYLINDERS 
FOR HIGH PRESSURE BOILER FEEDING 


@ OUTSIDE PACKED RAM TYPE 





@ THE RESULT OF 100 YEARS’ EXPERIENCE 
send for catalogue 4A. 


THA 


Culwell Works WOLVERHAMPTON 


cal 





LONDON : 109, KINGSWAY, W.C.2 @ PHONE: HOLBORN 1091. @ WIRES 


: “DRYOSBO WESTCENT.” 
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The Incandescent Heat Co (0. L td. 
: FURNACES A EQUIPMENT ( 





See our Advertisement on Back Cover Dec. 18th. 





Use Loree IRON 





TRIPLE HAMMERED 
For STRENGTH and SECURITY. 


Made only by— 
LOWMOOR 
tron Works, Lowmoor, 


BEST YORKSHIRE IRON LTD 
Bradford. 





PNEUMATIC AND 
ELECTRIC TOOLS 
Drills, Grinders, Hoists, 
: Drivers, Tap 
Riveters, Chipping 
mers, Sand 


and type for every requirement.” Write for literature. 


PENDENT PNEUMATIC TOOL CO., LTD. 
= Distributors of THOR Tools. 


#@, Broadway, Westminster, 
*Phone: "Whitehall 604476. "Grams : 
London. Cables: + Thortool, 


JENKINS 
VALVES 


are always marked with the Diamond 
and signed “ jenkins Bros.” 


JENKINS BROS. LTD. 
ee SS Seti. WL, | 












: MOST CONVENIENT AND ECONOMICAL = MOST § 
$ LASTING AND RESISTING-THE SAFEST AND 





JOHN HUDSON AND CO.’S SUCCESSORS 
72, Cannon Street, London, E.C. 


VALVES 
AND CcOocKS 


CAST IRON OR GUNMETAL 
ALL PRESSURES AND DUTIES. 
BRITISH STEAM 
SPECIALTIES LTD., 
Wharf Street, LEICESTER 

















STONEBREAKERS 


Rolls, 
Screens, Elevators and Conveyors. 
Complete Plants 5 fine otins Macadam 
or are 


ROBERT BROADBENT & SONS, SONS, Ltd., 


Phenix Ironworks, 
Tel. No. 296. Ta addins Tite decode, EE aly bridge 


FIECTROMAGHETS [7D 
LIFTING peti d Ly 
CLUTCHES, CHUCKS & 
MAGNETIC en 
HIGH STREET, 7 ERDINGTON, 
© BIRMINGHAM, ENGLAND. 




















SENS 


AND HANDLING 











M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. 
MANCHESTER FURNACES (1934), Ltd., 
Ashton New Road, MANCHESTER. 

















WEIGHBRIDGES AND 
er aNG phasis 


Veu 


| A. ASHWORTH Lt. : 


Crown Works, Staincliffe Rd.. DEWSBURY 


























PRECISION 
EQUIPMENT 





Send us your enquiries for 


PROFILE GROUND HOBS AND GEAR 
GENERATING CUTTERS 
FLOATING REAMERS WITH 
MICROMETER ADJUSTMENT 
JIGS AND FIXTURES 


DAVID BROWN 


AND SONS (HUDD.) LIMITED 
PARK WORKS, HUDDERSFIELD. 





Write for 
“DAVID BROWN” 
HOB BOOK 
and 
SMALL TOOLS 
CATALOGUE 















































r 
| 


GRAFTON 


STEAM « ELECTRIC 


CRANES 


Established 1880 






Telephone : 
BEDFORD 2490 





GRAFTON 


CRANES Lr. 
BEDFORD 




















ae piace ss se RE ape ee Re eae 





The most Efficient System for 
INDUSTRIAL COOLING AND AIR CONDITIONING 





A recent installation showing a Vacuum Refrigeration Equipment in a Biscuit Factory. 
60,000 BTU’s per hour. 


No noxious refrigerants. 
Cheap to install. Simple to run. 
Easy to maintain. Free from contamination. 


The V.R. Ltd., system of Continuous Low Temperature Evaporation 
and Concentration ensures best results at minimum cost. 
Submit your problems concerning : 


Water Cooling and Air Conditioning. 
Low Temperature Evaporation and 
Concentration. Effluent Disposal. "777 


Send for ‘our new jillustrated Brochure. 


REFRIGERATION LIMITED 


NUON 


Only water and steam used. 


VACUUM 











N TONKS EC 


SPRINGS 
and Spring Washers 


atiair (2 all 


SHEFFIELD 34 








nt : 
LAN 
j rs 
RIAL 
RAILS & ALL ACCESSORIES 


RAILWAY SIDINGS 


Contracted for Complete 











WILFRED ROBBINS 


STAFFS 








‘ 
GREAT BRIDGE 
‘ 





Wm. JOHNSON & SONS, 


LTD. (LEEDS). 
ARMLEY, LEEDS. 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 
GRINDINGptant 


for 
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All our special Tool Steels, Heat Resisting and Stainless 
Castings, &c., are made in the most up-to-date 
High Frequency Electric Furnaces and modern Foundry. 
An up-to-date Research Laboratory just completed 
co-operates with and advises customers on all steel 
problems. 


“ PIREKS ”’ Heat and Corrosion Resisting Alloys are 
unsurpassed for Case-Hardening Boxes, Heat Treating DARWINS LTD. Fitzwilliam * SHEFFIELD 
. . . . : Works, 

Appliances, Enamelling Perritts, &c., being materials to 

reduce oxidation, reduce fuel consumption, heat up ca: 

more uniformly, maintain strength at high temperatures. No. 41341 (5 lines). 

They will not scale or warp. Birmingham Office & Warehouse: 49/51, Cornwall Street, Birmingham, 3. ‘Phone: Cen. 1531. 
ON ADMIRALTY, WAR OFFICE & AIR MINISTRY LISTS. 






Telegrams : 
*Darwins, Sheffield.’ 








for @ 


BELT OF 
DEEP DEPRESSION 





















OF 2 For perfectly tight joints 


BELT OF on steel, iron, copper, brass, aluminum, etc., and stopping 
Fi i GH PRESSURE leaks of steam, water, oil, air or gas. 


Use SMOOTH-ON No. 1. 
 €7 7 NX og DY Ss GMOOTH-ON No. 1 is excellent for repairing cracked, broken or porous castings, 
BELTING 


patching boiler plates and pressure cylinders, repairing cracked water jackets 
Manufactured by Gandy Belt Mfg. Co., Ltd., Seacombe, Cheshire. 






YOU. 
CAN T BEAT 
HAIR, BALATA, 


WOVEN COTTON, 
LEATHER, RUBBER. 


and radiators, making or repairing gasketed 
joints, making fire joints, etc. 

If the break or leak is complicated, a 
correct repair method can be found in the 
Smooth-On Handbook (Free on application), 
which shows how to repair almost anything, 
from a loose door knob to a locomotive boiler 
or cylinder. 












om Diy te yrs in 1 and 5-lb. tins 
d 25, 50 and 100-ib. Kegs. 


LINOLEUM MACHINERY [mmiti. <2! REE 


Southwark Bridge Rd., London, §.E.1, and carried in 
CALEN DERS, MIXERS, - stock by leading dealers and supply houses. 
CORK MILLS, SCRAP, OXIDISING, G ENGINEERS |i Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 
PRI NTING (FLAT & ROTARY ), ™ 











AND ALL OTHER MACHINES. 


LINOLEUM AND FLOORCLOTH FACTORIES 
COMPLETELY EQU/PPED. 


1 MEL RODIE ENGINEERING (co 


KMIRKCALDY. SCoT 
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The “SPEEDONA” V-rope or 98 per 
cent. transmission efficien For high- 
speed short-centre drives it completely 
outclassed Mechanical Gearing on grounds 
of economy, silence, flexibility and sim- 
plicity . . . and satisfactorily supersedes 
that inefficient and destructive “ makeshift ” 
—the Jockey Pulley. The INNER SECTION 
ya a “ SPEEDONA” V-ROPE is composed of 


cial rubberised core containing longi- 
ENDL TARY -{INOULDED on inally-set cords of the coughens cotton- 
yarn obtainable. The OUTER SECTION 
consists of continuous transverse wrappings 
of finest cotton-duck, rubber-impreg- 
nated by Dawson’s patented process (No. 
338 /398 /31). That is why the “SPEEDONA” 
V-ROPE lies flat against the pulley surfaces 
and gives 100 per cent. frictional contact 
without absorption of power. That is why it 
gives such freedom from stretch, “snatch” 
or cross-sectional distortion. That is why it 


is practically impervious to dust, heat, 
- ‘ - S YY steam or water. That is why it is the 
most reliable solution to the high-speed, 





short-centre drive problem. 


RING LINCOLN 377 Conseruction of a."Specdona” 


PHONE FOR FREE SAMPLE AND QUOTATION. 
immediately available in standard lengths 
for pulleys of from jin. to | fin. sections. 
intermedi: lengths supplied in three days. 





@eeeneee eee eaee eet 











YOU CAN ALWAYS DEPEND ON 


OTHER DAWSON gray 
“LINCONA” BALATA 8B NG. 
“SPEEDONA” COMBINATION. BELTING. 
“LINCONA™ BA’ A “V" ROPES. 

VEE-RUB' LAMINATED ROPES 
DAWSONS FRICTION — RUBBER 


JAMES DAWSON & SON, Lr. BOULTHAM WORKS 


TELEPHONE : LINCOLN 377-8. TELEGRAMS: ‘“ DAWSONS, LINCOLN.” 
LONDON OFFICE: 60, VICTORIA STREET, S.W.1. ‘Phone: VICTORIA 2668. LINCOLN.. 


aad 1880 
CETS To CRIPS 
AND NEVER SLIPS 




















The illustration shows 


one of our typical standard 
Single ‘Reduction Gears 
—one of thousands in use 


It transmits 350 h.p. 
and reduces speed from 
490 to 130 r.p.m. Carrier 
Ring Couplings are fitted 
to the high and low 
speed shafts ....... 


JIANT Co 


DRAYTON, MIDDLESEX, cngian 























SIFBRONZE 


to the vescue!| ARTESIAN WELLS 
Sifbronze welding rods can safely be called the welder’s - U M © ‘ N gy te L A N T S§ 


friend, for even in the most difficult repair they can be used 
with success. Avoid expensive replacements and serious 
breakdown delays... make a good repair with Sifbronze. 














SUFFOLK IRON FOUNDRY (1920) LTD. 
SIFBRONZE WORKS, STOWMARKET. 


ee . 
Satie ss ke 
4 PP ie Soh 





“One of t of the @ Largest Natural Overflowing Wells in cg Britain. sia 


Cc. b & L - ‘4 &Co LTD. waTealgp 
pear taneset, bLONDON 


93-94, BROAD ST., BIRMINGHAM. BARDON CHAMBERS, KING ST., LEEDS 











Wilismore & Tibbenham 50 





ASK FOR FULL PARTICULARS OF 
THE NEW AUTOMATIC “TELL-TALE” 


‘EVNFLO’ 





























PATENTED 
Delivers grease at a uniform 
rate. 
ise ‘ Two fold adjustment provided. 
.* Recharging by gun or hand only 
15 I 2 AC DC Current, Voltage Resistance | necessary at long intervals. 
Ideal for moving parts. 
LE Sree, The 36-range Universal Avometer er ite ate d for 
C—_ > simplifies electrical measuring on both mz ery orem m1 pa dl 
8 A.C, and D.C. It is a combination Am- perfect lubrication. 
meter, Voltmeter and Ohm-meter giving Pare res 
36 ranges of direct readings covering : 


A.C. & D.C. current up to 12 amps. TRI ER BROS. LTb. 


A.C, & D.C. voltage up to 1,200 volts. | Established 1882, 
4 Resistance ranges up to 1-megohm. 


ia 
No external shunts or multipliers are Bem 


36, VICTORIA STREET, 
WESTMINSTER, S.W. |. 

















ee required. Range setting is instantaneous. ‘ a + 
i: : * ’ “ die 
Pri 2 The scale, 5” in length, is fitted with If it’s a Special, get through to 

rice 12 Gns. P : , 

an anti-parallax mirror. The Avometer i 
Also, the 22-range D.C. Avometer, 8 Gns. conforms to B.S. Ist gtade ac acy. 

The_46-range Model 7 Universal 6 

tA vometer, 15 Gns. Its precision and usefulness have made 
Leather Carrying Cases, £1. it the most widely used general purpose 


THE SPECIALISTS in non-ferrous 
machined parts to clients’ specifica- 
Write for descriptive pamphlet tion from two ozs. to 2 cwts. 


Deferred Terms if desired. meter on the market. 
BRITISH} MADIE 





THE 36-RANGE UNIVERSAL NON-FERROUS © 


age Thy pl CASTINGS 
Aluminium, Gunmetal, Brass and 
A Phosphor Bronze. 
ON anlage alg LISTS. 


REGO. TRADE MARK 





CHAS. S. MADAN & c Sb 
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ARCH FORM STEAM HAMMER 
with two similar hammers in the 
background, all at work on general 


RAILWAY FORGINGS 


BsS. 


ASSEY FE?” 


STEAM and AIR HAMMERS 


OVERHANGING, ARCH and RIGBY TYPES 


Economical in steam or air consumption—the expansion 
valve gear cuts off admission of steam into the 
cylinder at about half-stroke, and uses the steam 
expansively for the remainder of the stroke. 


Safle—the cut-off motion mentioned above is a 
rotary one independent of the up and down move- 
ments of the handlever. There is, therefore, no 
fear of jar or shock to the driver’s hand—with 
the consequent possibility of a false blow—and no 
danger of the piston striking the cylinder cover. 


Reliable—the standards are strong and rigid; 
the slides are adjustable, and in most sizes are 
provided with double vees; valves and valve tubes 
are ground to fit; piston rods are of special steel 
heat treated; and attention is paid even to the 
smallest details to ensure satisfactory service. 


Ask for Catalogue No. 3300H 











OPENSHAW . 


MANCHESTER. ENGLAND. 


























L. 


DOUBLE-HELICAL 


STANDARD 
UNITS UP 
TO 2,000 H.P. 
RATIOS UP 
TO 80 TO | 


Ask for 
Catalogue 
G. 132. 




















| FORGED & 
HOLLOW BORED | 
| SHAFTS ETC | 
| we | 
| COLLARS 
Serene —_= 


| coUPLINGS 


EBEe @ Crofts Double-Helical Reducing and Increasing Gears represent 
BEARINGS | the most modern practice in gear construction, embody the 
latest refinements in design and are built to give continuous 











UDervEs service with highest efficiency, utmost reliability and long life. 
[ Fenes | ALL CROFTS D.H. GEARS ARE GUARANTEED. 
‘aruate | We also have a Standardised Range of Worm Reducing 
SPEED Gears, Geared Motors, etc., from fractional horse 
GEARS | powers upwards and for any required Gear Ratio. 
| — 

Double - Helical 

Machine - cut 


CROFTS 





Gears in all Metals. 
Complete or Cutting 


only, also Spurs, THE VAUGHAN CRANE CO. LTD. 
Bevels, Worms, etc. ENGINEERS C qT D.) OPENSHAW, MANCHESTER, I! 
Ask for STOCK GEAR LIST. THORNBURY, BRADFORD. = Pe SS r 

















r HANDLING EQUIPMENT, 


i 


In Addition to Manufacturing 
Economical and Efficient 


TELPHER SYSTEMS 
for Handling Material of ali kinds 


We also make OVERHEAD TRAVELLING CRANES, 
BLOCKS, JIB CRANES, WINCHES AND HOISTS 


JT] Let us solve YOUR Handling Problem LE 


sea 
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STEWART | 


HYDRAULIC PUMPS... AIR LOADED ACCUMULATORS 


























: a —e. 
SY ee <i ©550 h.p. “STEWART” 
men ew :  * | wyprautic pumps 
designed, built and 
installed by us in one 
of the largest plants 
in Europe. 


Send us your enquiries for 
all types of Hydraulic Plant. 





DUNCAN STEW 





LONDON ROAD IRONWORKS GLASGOW. 
* sieWagt GLASGOW.” snnicoate ais -4-5. 


LONDON REPRESENTATIVE : H. J. MUNRO, 25, Victoria Street, London, S.W. |. 
Telephone: VICTORIA 2576. 


COMPRESSORS 


Steam, Motor, Belt, Rope, Turbine or Diesel Engine driven. 


For AIR or GAS. 



























2,700 CONSTRUCTED 
TOTALLING OVER 


3,200,000 cubic feet 
per minute 


ae 


capacity. 


1336 








TWO-CRANK TWO-STAGE MOTOR-DRIVEN COMPRESSOR. 
Manufactures : Capacity 2,000 c.f. per min. to 80/I120Ibs. per sq. in. 
Steam Turbines. Steam Engines. Diesel Engines: Condensing Plants. Turbo Compressors. 
Air and Gas Compressors. Pneumatic Hose Couplings. “Arca’’ Regulators. 


“Ruths’’ Thermal Storage Accumulators. 


BELLISS & MORCOM L” 


BIRMINGHAM 16, ENGLAND. 


LONDON OFFICE - 25, VICTORIA STREET, S.W. |. 
Established 1852. 
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BRIDGES 
BUILDINGS 
DOCK GATES 
GASHOLDERS 
RAILWAY WAGONS 
TOWERS 
TANKS, ETC. 


BASCULE BRIDGE, HAVERFORDWEST, G. W. RLY- 


FAIRFIELD::: 


WAGON & CONSTRUCTIONAL WORKS 


CHEPSTOW, 


MON. 


EF 


e 


Telegrams : Fairfield, Chepstow. 


Head Office: London Office : 
GOVAN, GLASGOW. 9, Victoria Street, S.W.1. 


50 TON BOGIE, BOLSTER TRUCK FOR L.M. & S. 
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KREBS MILLING MACHINES 





























UNIVERSAL — PLAIN 


Drive by: Inbuilt Electromotor 
Single Pulley 
Cone Pulley 
Hand Lever 


Sizes of spanning tables : 
187), x 5" up to 47’ x 10° 


PLEASE SEND ME YOUR ENQUIRIES! 


Arno Krebs 


MACHINE TOOL WORKS 





LEIPZIG-MOCKAU-42 
(GERMANY) 
Model UFE 3° Universal TELEGRAMS: KREBSFRASE LEIPZIG 
Direct electric drive built into the base FOUNDED IN 1901 


Leipzig Spring Fair, 1937, Hall 9, Stand 321, Reineckerweg, Block C. 














wag gh HT 


HIGH oF SHEEF Sreel 


ee | 


QUALITIES SPECIALLY PREPARED TO SUIT 
THE REQUIREMENTS OF INDIVIDUAL CUSTOMERS 


JOHN LYSAGHT LTD* ORB IRON WORKS - NEWPORT +: MON 
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‘BROOMWADE’ 


DOUBLE ACTING 


AIR COMPRESSORS 


* 
OUTSTANDING 


IN 
EFFICIENCY 


AND 


RELIABILITY 
* 


TWO-STAGE-—x.,uILT IN 6 SIZES ACTUALLY DELIVERING 


320 TO 2500 CUB. FT. FREE AIR P.M. AT 100 LBS. 
PRESSURE. 











Two-stage direct motor drive. 


SINGLE-STAGE- IN 6 SIZES ACTUALLY DELIVERING 560 
TO 4200 CUB. FT. FREE AIR P.M. AT 60 LBS. PRESSURE 
SUPPLIED WITH OR TO SUIT ANY FORM OF DRIVE. 





Single - stage with belt drive. 








37 Years’ Specialised Experience Ensures Super Satisfaction 








BROOM & WADE LTD., HIGH WYCOMBE 


e= 
, i NO PRESSURE HERE 
: INLET 
(OUTLET [i i 
OF 


PROVED RELIABILITY! aa 
 “§YPHONIA”’—THE BEST ‘ALL-ROUND”’ TRAP 
Sales exceed. . EXTREMELY ECONOMICAL 
A QUARTER OF A MILLION 














Cc B Cc 





























f 
































VACUUM TRAP AND SUPERLIFTER 
} a POSITIVE OPERATION BY LIVE STEAM 
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“ SYPHONIA-RAPIDE ” 
A QUICK DISCHARGE, HEAVY DUTY TRAP 
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RICHARDSONS 
WESTGARTH- 
BROWN BOVERI 
ree 


IRW-BB 
















































SPECIALLY 
DESIGNED TURBINES 
FOR INDUSTRIAL & 
MUNICIPAL POWER 
STATIONS 


* 


HEAD OFFICE :— 
HARTLEPOOL ENGINE WORKS, HARTLEPOOL. 


LONDON OFFICE :— 
56, VICTORIA STREET, LONDON, S.W. 1. 


OMI we OE FR eee 
P. & W. MACLELLAN, LT. cutHa works 


HEAD OFFICE : 











BUILDERS OF 


STEEL BRIDGES, 
PITHEAD GEARS, TANKS, 
MARINE SLIPWAYS, 
LOCKGATES, JETTIES, 
STEEL BUILDINGS. 


STRUCTURAL STEEL- 
WORK of every 
description. 








MANUFACTURERS OF 
STEEL RAILWAY 
WAGONS, BUFFERS 
AND SLEEPERS. 


CONTRACTORS FOR 
RAILWAY PLANT AND 
STORES OF EVERY 
DESCRIPTION. 


ELECTRIC WELDING. 

















129, TRONGATE, 
GLASGOW C.l 
Tel. Nos.: BELL 2000. 


Tel. Add.: MACLELLAN. 
GLASGOW 


LONDON OFFICE: 
CLUTHA HOUSE, 
10, PRINCES STREET, 
LONDON, S.W.! 


Tel. No.: WHITEHALL 6024. 
Tel. Add.; MACLELLAN, PARL, 
LONDON 


CODES : 


Al, ABC (4th, 5th & 6th Eds.) 
LIEBERS, WESTERN UNION, 
MARCONI, BENTLEY’S, 
INTERNATIONAL, WATKINS 
AND ENGINEERING. 
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Telephone : ARDROSSAN 91. . Contractors to Admiraity 
Telegrams : JOINTING, ARDROSSAN and Government Departments. 










SOLID SEAMLESS METAL JOINT “RINGS 






CORRUGATED METAL JOINT RINGS 


Made of Brass, Copper, Cupro - Nickel, 
Monel Metal, Steel, etc. 


METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 



















Of any size and shape. For air, circulating, hydraulic, etc., pumps, 


Made of Bronze and special Metals suit- 


For steam, water, oil, and other pipe able for specific conditions. 


jointings. 


SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 


For locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


a FLEXIBLE DIAPHRAGMS. 
CYLINDER-HEAD GASKETS. For regulating valves, reducing valves, etc. 
Of solid Copper. Made of all suitable Metals and to any 


For motor and Diesel engine work. design. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 


SHIMS, LINERS & LOCKING WASHERS 


Of all types and Metals. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for 
use in conjunction with Corrugated Metal 
Joint Rings. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high 
temperatures and pressures. 


Adaptable to any size of stuffing box. 





Illustrated Catalogue on application. 
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~ CRANKLESS 


special 
yi advantages 


without ropes 


| higet -luffing . y Yy 
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“THERMALL’ 


(PATENT) 


High Speed Enclosed Engine 


Economy 


over ordinary 


engine 












(PATENT) 


“WEE- MAC” _| 


Self Priming 
Centrifugal Pump 


Capacities 
up to 9000 g.p.h. 


Heads a 
up to 200ft. 





Ke L 


Type Pumps 
for all 
general 

purposes. 





driving Circulating Pump 


single cylinder 





We can supply Centrifugal Pumps for - 
all capacities up to 50,000 galls./min. 
AND TEST THEM ON FULL 
LOAD BEFORE DESPATCH. 


¥ RYSDALE¢GI? 
OKER.. ..GLA ‘SG sow? 
































Velgppone 


22575. Lifting, lasers 


carrying on the business of :— 
THE BEDFORD 
ENG. CO., 
BEDFORD. 











Makers of 
RANSOME MCHY CU. 


Tar macadam plant 
and other products. 


















: igempcon 
Srene aoe 





















SPRAY COOLING PLANTS 


STEAM & WATER-JET APPARATUS 
OF ALL DESCRIPTIONS. 


MULTI-JET CONDENSERS 


FOR TURBINES and RECIPROCATING ENGINES. 
GAS EJECTORS FOR OIL TANKERS 
SAND & MUD ELEVATORS 
GILLED HEATING PIPES 





Catalogues on Application. 


KORTING BROS. (1917) Lto. 


(AN ALL-BRITISH COMPANY) 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 














STEEL FRAME — 


CF EWERY DESCRIPTION. 

















Possil Park, 
5 GLASGOW. 


BROWNLIE & MURRAY : ; 


agora a en oe 





CATALOGUES FREE ON APPLICATION #eW EDITION a. 
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[FLEXIBLE BEARINGS 


FRICTION — VIBRATION 
LUBRICATION — WEAR 
NOISE, 


A cee for ALL OSCILLATING 
MOVEMENTS which also provides an air- 
tight joint for liquids or gases and electrical 
insulation. 

Already the uses of “SILENTBLOC” 
Bearings are innumerable, yet daily, 
engineers are discovering new applications 
for this great trouble and money- 
saving invention. 

The lasting valueof* SILENTBLOC” 
Bearings has been proved conclusively 
over the past seven years. Over 
25,000,000 now in use. There isa 
size for every purpose. 

Let our technical experts co-operate in solu- 
ing your problems of vibration and noise / 


SILENTBLOC LTD. 
VICTORIA GARDEN: DBROKE ROAD, 
NOTTING HILL GA’ LONDON, W. I! 

Telephone: PARK 9821 





— 








4 <i 
y 


NORTHERN REPRESENTATIVE :— 
R.A Rogers, 15, Buckingham Rd., Cheadle Hulme, Stockport 
Telephone : HULME 251 























Budenberg Recorders 


iy as § 
Sep Ey 
SOY 


+ 
"a Hey 





“Columbia” Recording Pressure Gauge. 


A clear continuous line, drawn on a chart rotated by clockwork, 
records every variation of either 


Pressure, 
Temperature, 


Speed, 

Draught, or 

Liquid Depth. 
Our recorders are made with 8 or 11in. diameter charts to 
give records over a period of 1, 3, 6,12 or 24 hours or 7 da 

he actuating mechanisms are robust and yet sensitive, 

clocks have powerful jewelled movements and are housed in 
dust-tight cases. We also supply Duplex Recorders, Recorders 
in Fume and Weatherproof cases, Continuous Recorders, 
Wheel Press Recorders, Multiple Hydraulic Press Recorders, ete, 


Budenberg Gauge Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 








ee 


PLANT FOR THE PROCESS INDUSTRIES 





CHEMICAL EQUIPMENT 
CAUSTIC POTS 
RETORTS 









ee DIRECT HEAT DRYERS 








HEAT EXCHANGERS 
ACID EGGS 


SPECIALISTS 


IN 


DESIGN and MANUFACTURE 


PROCESS EQUIPMENT > 


\ AST IRON, STEEL ~ 
\ SPECIAL ALLOYS 


AUTOCLAVES CONDENSERS 
FRACTIONATING A 2 IMPREGNATING 
COLUMN ~ Pa APPARATUS 
THE 


BERRISFORD ENGINEERING CO. 
ine 


CALIFORNIA WORKS 
STOKE-ON-TRENT 


PHONE: HANLEY 4261 "GRAMS: DRIKLEAN, STOKE ON TRENT 

















Tube Extrusion 


esses 


OF VERTICAL OR 
HORIZONTAL TYPE 


For the economical production 
of tubes with absolutely uniform 
wall thickness. 












Furthermore we deliver the required 
power water plants consisting of 
presssure pumps and accumulators, 
the latter of the electrically con- 
trolled, compressed air loaded type 
without any pistons or floats, for 
which the HYDRAULIK Co. owns 
patents in all countries of the world. 
HY! * i 
ee ny 
anging Presses, Presses for manufacturing 
Se Tubes, Vulcanising Presses, Lead 
Cable bag ml resses, and hydraulic 
machinery for all other branches of industry. 


HYDRAULIK 


British Agents : 


| AABACAS Engineering Co. Ltd. 















10, CANNING PLACE. LIVERPOOL I. 
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NON FERROUS 
PRECISION 
MACHINED PARTS 


Chill Cast Rod and Tubes. 
All Types of Castings. 


Centrifugally Cast Worm 
Wheel Blanks. 

Aluminium Bronze Sand 
Castings made by ‘““MEIGH”’ 
Process for High Tensile 
Hydraulic and Acid Resisting 
Castings. 


Diamond Boring, etc. 


ani FULLY APPROVED BY ADMIRALTY AND A.D. 
re 


T. M. BIRKETT s Sons Lt. 


Founders and Engineers 
MAR LE Yo oo nie) ee eS 


MARK 




















HALL BROS. 


(West Bromwich) LI M ITE D 


EAGLE WORKS : GREETS GREEN - WEST BROMWICH 
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(of which Hadfields are 
the inventors and Sole Makers. ; 


Hadfields ——— CRUSHERS of all types, 
for all purposes, includ 

JAW BREAKERS 

DISC CRUSHERS 

GRANULATORS 











VIEW SHOWING BUCKET 
+ LIP REMOVED 














Uabadbedadbalabsbady ;' : ane Eck eae * : ae - 
eA HEAT-RESISTING STEELS |...” ss NON-CORRODING STEEL 


is highly resistant to both corrosion and erosion 


H.R. maintain their strength and do not scale and is unequalled for STEAM TURBINE BLADES 
or oxidise at high temperatures. : 


Specially suitable for furnace components and all parts subjected 


to high temperatures. Manufacturers of 


STEEL CASTINGS AND FORGINGS 


NON-CORRODING STEELS come BOTH HEAVY AND LIGHT. 
are invaluable for all classes of industrial plant employing Ant ho . 18» " SUPER SMOOTH CORE 


ma ive liquids, and amongst other purposes are 
morn onenavely used in Road Studs. M T j N G D R I L a S T E E L 








No. 1741 
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FIG. 1 FIG. 2 FIG. 3 
The {Hams Hall (Power Station, 10ft. Oin. Hardinge The set of “Lopulco” pulverised fuel 
Birmingham. Complete boiler Ball Mill grinding burners serving one of the boilers at 
house plant. anthracite at the Swansea Power Station. 


Swansea Power 
Sta tion 





FIG.6 
«wp» : ; ie The Robot Stoker. 
Type “‘B” stokers installed ina The type **L”’ travelling grate stoker to A aa of nine 
flue type boiler. The underfeed fire boilers at super power stations and stokers covers com- 
method of firing with this t f industrial ing i pletely the curve 
g on iii industrial plants. Grates ranging in area between (domestic 
grate ensures the elimination of from 27sq. ft. to 726sq. ft. (the largest in the heating and low 


pressure steam re- 
quirements of in- 
dustrial processes. 


smoke. world) have been installed. 










FIG.7 FIG. 8 FIG.9 FIG. 10 


A batch of A group of “R ” type burners Atypical Beaumont Drag Scraper The Raymond Roller 
USCO _ air- serving a ‘‘ Lopulco’”’ pulver- layout. This type of plant is Mill has ground Tit 
heaters at sca Renal all ‘ anium Oxide to 
~ nec aeaieaa ised fuel boiler. capable of handling loose bulk 99-99, passing 325 
materials into and out of store, mesh. Similar 
power materials are parti- 
stniaie. . ties at rates up to 600 tons per hour. cularly suited to this 
mingham. machine. 





oe 
{[FIG. 11 FIG. 12 FIG. 13 FIG. 14 
The Raymond Auto- The Hardinge Constant Weight These show respectively the Ty-Rock 
matic _Pulveriser. Feeder, to feed materials by weight mechanical screen and the Hum-mer 
e Controlled fineness and weighing materials fed at a con- electric screen for coarse, medium and 
and dustless opera- stant rate. fine separation. 


tion are important 
features. 





FIG. 15 FIG. 16 FIG. 17 "FIG. 18' 
The ‘‘Rovac ” Filter The Hardinge An installation of three Vacsea! The Ro-Tap Shaker, for 
for separating the Thickener is in- Grit Pumps for dealing with the mechanical shaking 
liquids and_ solids stalled here to abrasive slurry. of testing sieves. 
from a sludge. thicken flue dust 
slurry before filtra- 
tion. 





ICL ICL ICL ICL PCL@PICL@® ICL@ICthL 
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Dunlop technical experts have made a special 
study of the problems connected with Trans- 
mission Belting, with the result that in the 
Dunlop range there is the most efficient type 
of belt for every drive. 


The following list summarises the various 
types of Dunlop Transmission Belting available. 


—a new type of belt with foldless 
edges, eliminating seam-strips and longitudinal joints; provides 
maximum efficiency through the absence of internal friction, 
and is now preferred by many engineers for widely varying 
applications. 


—designed primarily for high-speed 
drive and high pulley ratios, which demand belting of extreme 
flexibility. 


—a Belt for all-round good service on 
varying types of drive. 


very heavy nature, or where intermittent loads or sudden 


—designed and built for drives of a 
applications of power are experienced. « 





—still the first choice for many drives, 

Dunlop Balata Belting can be relied on for maximum service am: Mf 
and economy. Dunlop Transmission Belt driving a battery of 
vacuum pumps in a Lancashire Cotton Mill 


INDUSTRIAL RUBBER GOODS 


CONVEYOR AND TRANSMISSION BELTING 
HOSE, ANTI-CORROSION RUBBER, ETC. 





Dunlop Rubber Co., Ltd. (General Rubber Goods Division), Cambridge St., Manchester, | 
London Office: Rubber House, Brooke’s Market, London, E.C. 1 


Other Branches! in Glasgow, Belfast, Birmingham, Liverpool, Newcastle and Southampton. 








C.F.H. 


5 BH 2/10 
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FORGING ema BLOOMS & BILLETS, 
STEEL FORGINGS 


in carbon steel, nickel, chrome, molybdenum and other alloy steels for 

marine engines, electrical generating plants, and general engineering 

purposes. Hollow forged high-pressure vessels for chemical plants. 
Hollow forged boiler drums. 


STEEL CASTINGS 


up to the heaviest classes for all purposes, including shipbuilding and 
marine, electrical and general engineering. 


RAILWAY MATERIAL 


Crank and straight axles for locomotives, axles for railway carriages, 
wagons and tramcars. 


ii 


PARKHEAD,GLASGOW 


TELEGRAMS & CABLES ... ““BEARDMORE, GLASGOW.” 
TELEPHONES ... GLASGOW BRIDGETON 3100 to 3107 
LONDON OFFICE 3, ST. JAMES’S SQUARE, S.W. 1. 
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TILTING DISC REFLUX VALVE FOR 
POWER STATION 


This 50in. diameter Glenfield Patent Tilting 
Disc Reflux Valve is incorporated in the delivery 
bend of a circulating water pumping plant in an 
important Power Station. The economy of space 
effected by using Glenfield Tilting Disc Reflux Valves 
of this type leads to important savings in the cost 
of buildings and also permits a neat and compact 
plant layout. 

Since their introduction a short while ago, these 
valves, with their important features of low head 
loss, compactness, and freedom from slam, have gained 
an unsurpassed reputation for efficiency and reliability, 
and nearly two thousand have been supplied fer 
service all over the world. 


HYDRAULIC ACCUMULATOR for DOCK 


The Glenfield Hydraulic Pressure Accumulator 

illustrated on the right is of special interest as 
it is, we believe, the largest yet constructed. The ram 
is 24in. diameter and has a stroke of 36ft. Oin., the 
working pressure being 800 Ib. per square inch. 
The total load on the ram represented by the weight 
of the casing and internal loading is 161 tons, while the 
height of the tower from the ground level is 88 ft. Oin. 
Our manufactures include a complete range of 
hydraulic equipment including reciprocating pressure 
pumps, accumulators, intensifiers and control valves. 


LARGE SLUICE VALVE FOR STEEL CO. 


3 Our works are particularly well equipped 
for the manufacture of large valves of all 
types, and the 84in. diameter sluice valve illustrated 
is typical of our work in this direction. This unit 
was supplied to a prominent overseas steel company, 
and is designed to operate against an unbalanced 
head of 30 feet. Totally enclosed hand operating 
gear is provided and the valve is also designed for 
future electric operation should this be desired. 


“RECOIL” TYPE REFLUX VALVES. 


4 During 1936 the Glenfield “‘ Recoil” type of 
Reflux Valve has been increasingly specified, 
and conspicuous success has attended its introduc- 
tion for centrifugal pumping plants operating under 
severe reflux conditions. 
This valve, which has been evolved after extensive 
practical research, deals safely and silently with the 
most rapid reversals of fiow in delivery water mains 
and entirely eliminates dangerous water hammer 
and noise. 
Further particulars of the Glenfield Recoil Valve 
will gladly be sent on request. 


SLUICE GATES FOR IRRIGATION DAM 


Fifty Glenfield Free Roller type Sluice Gates 

each 3:0 metres span by 4:5 metres deep 
control the flow through the culverts of the recently 
completed dam at Gebei Aulia in the Sudan. 
The recognition of our extensive experience in the 
design, manufacture and erection at site of Sluice 
Gate equipment for flood control and river impound- 
ing is demonstrated by the award of many contracts 
of major importance in recent years. One of similar 
magnitude to Gebel Aulia is at present under con- 
struction for the Huai River Commission in China. 
This comprises sixty sets of gates, each 10-0 metres 
span by 6-0 metres deep. 
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THE HOFFMANN MANUFACTURING CO. LITD., CHELMSFORD, ESSE 














3 


S . $s 


nd survey. 





oa eo 
Sina 


class quality and to any specification a 


of first- 
We invite inquiries for high grade steel forgings of every description. 
We are in a position to supply forgings in 

MILD STEEL for Shipbuilding, Motive Power and General Engineering. 


STAINLESS STEEL for Pumps and Machinery Parts subject to Corrosion 
or Chemical Action. 


HEAT RESISTING STEEL for parts subject to High Temperatures and 
Action of Industrial Gases. 


MANGANESE STEEL for Dredger Bucket Pins, etc. 


NON - MAGNETIC STEEL for Alternating Current Switchgear and 
other electrical purposes. 


HIGH TENSILE ALLOY STEELS to all B.S.I. and other specifications. 


Each stage of manufacture and forging temperatures are under the 
supervision of highly qualified Technical Experts. 














TELEPHONE. MOTHERWELL 
357 (3 LINES) 


TELEGRAMS. CLYDALL 
MOTHERWELL. 


TELEGRAMS: 


‘CLYDALL , MOTHERWELL. 


as Fee TERE 0 
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DICK’S ELEMENT ROPE 


pe gee 


ATE RO 


(DIERKS 


DIXEL drive is the modern method 


of power transmission. Dixel ropes 
have great reserve of strength. They 
have many advantages which make them 
a firm favourite with the Engineer: 
Large surface of contact. 
Ease of joining. 


No necessity for being endless. 


Bearings need not be removed when 
fitting or replacing. 


Not confined to particular centres. Can 
be made to fit any length of drive. Can 
be repaired. 


Specially suited for heavy drives. 


Heavy section allows of fewer ropes 
for a given Horse Power. 


Full particulars sent to those interested. 





“ne 








[est LIMITED ~ 1846 


GREENHEAD WORKS 


GLASGOW, S.E. 


Telephone—Bridgeton 3135. Telegrams—‘‘ Guttapercha.”’ 
DEPOTS :— LONDON : MANCHESTER : BIRMINGHAM : LEEDS 


BRISTOL : NEWCASTLE : BELFAST : DUBLIN : DUNDEE oi sia 
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IRON. SEMI-STEEL. 
CHILLED SEMI-STEEL. 
HEAT RESISTING. 

HIGH TEST. 


UP TO 10 TONS. 


CASTINGS SAND BLASTED AND 
‘MACHINED WHEN REQUIRED— 
PATTERN MAKING. PROMPT 
DELIVERY. 














The fine service which we have 
given for over half a century in 
Casting production has built up 
a name in which our customers 
can place their utmost confidence. 





ESTABLISHED 1883 ON ADMIRALTY LISTS 


R. GOODWIN & SONS enainecers) LTD. 


ENGINEERS AND IRONFOUNDERS 


IVY HOUSE FOUNDRY HANLEY STOKE - ON - TRENT ccanms. tONsataner 265° ane 


























Marine Type 


Self- Priming 
PUMP | 


with Automatic Exhauster | 
FEATURES. 


Easy Accessibility. 

No Reciprocating Parts. 

Small Floor-space. 

Minimum Weight with Low Centre of 
Gravity. 

Silent Operation. 

Float Gear Eliminated. 

Priming Pump Motor Started and 
Stopped Automatically According to 
oer aa Pressure in Discharge. 

M.W.COLONS6224 A o Therefore only in Operation as 
Priming Required. 



































M.W.COLON® 6224 














Manufactured By The | 
fr Capacities Ranging Mirrlees Watson Co., Ltd. | 
fron 33 to 380 Tons per Hour 45, Scotland Street, Glasgow. | 
biviat S aay of this class have been Associated with | 
nstalled in the Diesel Electric Tug : ‘ | 

“ LECTRO” Mirrlees, Bickertons Day Lu | 
Diesel Oil Engine Works, | 
Pamphlet on Application STOCKPORT. | 
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PERFORATED 
METALS 


WIRE WORK 
NAME PLATES 


‘ 
OF EVERY 
DESCRIPTION 


Ww. BARNS & SON, 
Queensiand Road, Holloway, LONDON, N.7 





FOR WATER, OIL, TAR, 
PETROL. ONLY FOUR 
WORKING PARTS. 
British Made and 
British Owned. 











These are 


Plunger Pumps 


with 


Rotary Motion 


Capacities 8 to 50,000 G.P.H. 
Heads up to | 50ft 
Suction 25° without priming. 


REVERSIBILITY 

Flow same direction with 

change of rotation. 

Conversely flow may be 
and still reversed without ehange 
larger sizes _ of direetion. 


 Rotoplunge Pump Lo. Le 


St. WESTMINST S 


58. VICTORIA 


SORIVEN 


MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IAONWORKS, LEEDS 


THE WORLDS 


Scot 
WORM 


GEAR 


Urquhart Lindsay & Robertson Orchar, Ltd. 
BLACKNESS & WALLACE FOUNDRIES, | 
DUNDEE. | 


Machine moulded aad Machine-cut Gears of every 
description and any size. 


SHAFTING, FIXINGS, PULLEYS & GENERAL ENGINEERING 
See illustrated Advertisement last week and nezt. 


WOOTTON BROS., Lro., = — | GIBBONS BROS., Ltd, DU 


COALVILLE, NEAR LEICESTER. bons, Lower Gornal. Tele.—10 
Telegrams: Wootton, Coalville. = pa to ADMIRALTY ty 0 
Brickworks Plant. Sanitary Pipe Plant PETROL DRIVEN TRANSPORTER TRUCKS. ae. 2 ds 


& OIL BURNING EQUIPMENT. 
sue LAY-WORKING PLANT. BRETTS PATENT LIFTER CO., LTD., FOLESHILL WORKS, COVENTRY. FOR ALL ENGINEERING WORK. 


DAVIES DEMONITE DISCS— 


for all types of — machines. 


MANCHESTER. 








Depressed Contre. 
First in 1901 and still the best 


Depressed Centre. Flat. 
From the big 53" heavy Disc to the small Portable Sander Type as shewn above. 
Telegraphic address : 


ee W. J. DAVIES & SONS, LIMITED, erin. 


Jodes: ABC Sth Edn. 


Bentley's. 109, WESTON STREET, LONDON, S.E. 1. Telephona: Hop 1030 














JAN. 1, 1937 THE ENGINEER 








LION" 

















PACKINGS, 





“LION” EXPANDING TYPE. Supplied 
in materials to suit all pressures of Sceam 
and Water. A reliable packing where rams 
are uneven. 


“LION” AUTOMATIC TYPE. For Accu- 
mulators, Hydraulic Lifts, Cranes, Presses, 
etc, Will stand the highest pressure with 
the minimum of friction. 





“COPANDAS” Meta! Sheathed joints for 
Diesel type and Petrol Engines, Super- 
heaters, etc. Also supplied to withstand 
aumerous acids. 


“LION” BLOCK TYPE. Supplied in 
materiais to suit Steam and Water, aii 
pressures. Specially recommended for shal- 
low stuffing boxes. 











JOINTINGS and 
MECHANICAL RUBBER GOODS 








iad X / 


“WALLICO” CONE 
GAUGE GLASS RINGS, 
are made of good quality 
rubber and will not go hard 
and crack. 











WRITE FOR CATALOGUE 1.2 


JAMES WALKER & Co., Ltd. 


“LION” WORKS, WOKING, 
SURREY 


WOKING i040 


"Grams: 


LIONCELLE 










PE (OTT 
mums BOG «© « 185) emcee TURBINES seumeccco come 


The SHeason’s good wishes 


from 





oAl 
& CO. LTD. DUKINFIELD 


fo 





@ur clients throughout the GGorld. 






JANUARY, 1937 


COMPRESSORS === 1937 ame PUMPS —fp.7 














Hvydroflex 


Hydraulically formed 


Metal 
. Bellows 


*Hydroflex’ Bellows Hydraulic formation is the 
are no more expen- only method of manufacture 
sive than ordinary which automatically tests 
ones, and give in- every bellows for hidden 
finitely better service defects in metal. 


The Drayton Regulator and Instrument 
Co. & 


West Drayton Middlesex. 


AUTOMATIC / 
COUNTING, 

















——d 
———E——E_EE= 
by 

means 

of 


VEEDER-ROOT 
COUNTING 
MACHINES 


Speed up your production, reduce your 
costs, and build up your Sales and Profits 





F. E. DICKINSON 
40-41, Furnival Street, London, E.C.4 


"Phone: Holborn 9369. 








The CLYDE STRUCTURAL IRON Co. Ld. 
Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 


London Agents—GILLESPIE & CO., Ltd., 
Leadenhall Bidgs., 1, Leadenhall St., Londen, E.C. 3 














NOBLE & LUND LTD., Felling-o 


-on-Tyne 





SPECIALISTS IN HIGH-CLASS MACHINE ‘TOOLS 





Illustration iil aac Sliding; ae and Screw-cutting Lathe. 





Powerful and Massive 
Shafting Lathes up to 
50 Centres. 


Railway Wheel Lathes 


Crank Shaft Lathes. — 
Chuck Lathes. 
Break Lathes. 


SEND US YOUR weber sees 
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TAYLOR & CHALLEN L™ 


DERWENT FOUNDRY. Works and Showrooms: CONSTITUTION Hil. BIRMINGHAM, 


COMPLETE PLANTS | MADE & ERECTED FOR THE PRODUCTION OF ALL KINDS 








Strips 








ROLLING MILL 1212 with Hardened Steel! Rolls. 
Weight, including Motor = 570 cwt. 


DOUBLE CRANK PRESS 1282. 


Weight, including Motor = 535 cwt. 


ENGINEERS. 


PRESSWORK, MINTING & MILITARY CARTRIDGE. 





SLITTING MACHINE 
1026 for Transformer 


Weight = 48 ewt, 


19. 


OF 





SCREW PRESS 1023A, Belt Driven. 
Weight = 263 cwr. 

















THE MOTHERWELL BRIDGE AND ENGINEERING CO., LTD. 





HEAD OFFICE & WORKS CO OD 
ps MOTHERWELL Oo 
Tel. Address: “ BRIDGE” MOTHERWELL 


Tel. Numbers: 40, 41, 42 © 


BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 


CHIMNEYS. TOWERS. 

PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 

OIL STORAGE TANKS. 

WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
ENDS. SLEEPERS. GUTTERS. | 








a aii ses bolcani 
REPRESENTATIVES ABROAD 
SOUTH AFRICA 


DOWSON & DOBSON, LTD. 
JOHANNESBURG 








NEW_ZEALAND 


NEILL, CROPPER & CO. 
AUCKLAND 





EGYPT 
R 


THE TRACTOR CO. 
OF pad S.A.E. 





LONDON ADDRESS: O 
se 82, VICTORIA ST., S.W.1 Oo 


Tel. Address : “* MOBRICOLIM * SOWEST LONDON 
Tel. No.: 4183 Victoria 





BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 





















Bucket Dredgers 

Suction Hopper Dredgers 
Cutter Suction Dredgers 
Floating Cranes 

Hopper Barges 
Steamers, Tugs 








Dredger supplied to Conakry 


LUBECKER MASCHINENBAU - GESELLSCHAFT 


Messrs. F. S. Dudgeon & Havart, Ltd., 34, Great St. Helen’s, London, E.C. 3. 








London Agents : 











MG 


LUBECK, 


Germany. 











NIicLA 


LIGHT WEIGHT 


DIESEL OIL 


HUGE REDUCTIONS IN 


or speed. Economical in operation as well, for the fuel 





CABLES : “ McLAREN, LEEDS.” 


SPECIFY 


HIGH SPEED 


ENGINES 


FOR ALL YOUR APPLICATIONS 
AND ENSURE SATISFACTION 


‘WORKING COSTS 


These Engines can be depended upon to run with perfect regularity under any condition of load 


consumption varies from only «38 to -48 Ibs. 


per B.H.P. hour, according to size. Add these advantages toa product of sound British workmanship, 
and you will realise why these powerful, efficient Engines should work for you. 


STANDARD ENGINES rir EVERY PURPOSE FROM 16 TO 320 B.H.P. AT ALL SPEEDS UP TO 2,500 R.P.M- 
L SPEEDS CAN BE VARIED TO SUIT SPECIFIC REQUIREMENTS. 


J.zH.McLAREN LTD. 


LEEDS, 


10. 


ALL CODES USED 
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NEW CENTURY 


CONTINUOUS PHOTO COPIER 


IS THE MOST HIGHLY PRODUCTIVE AND EFFICIENT 
CONTINUOUS PHOTO COPIER ON THE MARKET 


THE PIONEER 
OF ACCURATE 
ELECTRICALLY 
RECORDED 
PRINTING SPEEDS 
INFINITELY 
VARIABLE 
WITHIN THE 
RANGE OF THE 

MACHINE 





E. N. MASON & SONS LTD. 


ARCLIGHT WORKS COLCHESTER - ENGLAND 


















ARCLIGHT HOUSE, 8&9; IVY LANE, LONDON E.C. 4. 








Supplied 

for 

Whitworth and 
S.A.E Nuts. 





REGD. TRADE MARK 


ARMSTRONG, 
STEVENS 








& SON LIMITED 


WILLENHALL, STAFFORDSHIRE 












AL Tie 


8 , a ; 
27 2s T4 
S66) aon 


a+ Lfficient 
hoplleating 


MUSGRAVE STOVES 
are built for economy. 
Economy in fuel, economy 
in attention, and economy 
through efficiency. 













They will keep your Shop 
warm all over at a trifling 
cost, preventing loss of time 
and low output on the part — 
of the workmen. 


Easily installed. You can 
have them at work in a few 
days from date of order. 





Telephone : o 3 s 3 
Write for catalogue S/4 


LONDON - - - - Holborn 0886 

MANCHESTER - - Blackfriars 64357 or phone our nearest 
—— asta branch for personal inter- 
CARDIFF Penarth 123 vine aad advice 
GLASGOW - Rutherglen 289 ai xs speed 


INDIAN AGENTS: Messrs. Keymer, Bagshawe and Co., 
4, Lyon’s Range, Calcutta. 


S. AFRICAN AGENTS: The Dryden Eng. Co.. Lti. 
Box 815, Johannesburg. 


SGRA\ 


ENGINEERS - BELFAST. 


LONDON - CARDIFF - - 
MANCHESTER - GLASGOW 
































MITCHELL ROTARY DRYERS 
EFFECT BIG ECONOMIES 


The above illustration shows some of our 


DRYERS SUPPLIED FOR :— Rotary Dryers in course of manufacture in 





SAND the shops. 

— We design and build all types of drying 
pias plant. Our extensive and specialised ex- 
poate perience ensures you getting the right 
rR 8 type of equipment. 

CARBONATES 

SULPHATES Automatic conveyor type dryers—kilns — 


calciners — continuous band dryers—hot air 
drying stoves—coolers, etc. 


L.A.MITCHELL LTD.., >7.PEtER street 


ASSOCIATED WORKS :- PRATCHITT BROS.LTD.,CARLISLE MANCHESTER 
Mitchell Specialisation Enswres Satisfaction 


. ODa 


OXIDES, etc. etc. 
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Wm MORGAN g a) [ro 


morgan 


FOR ELECTRIC, STEAM or HAND POWER 
LIFTING CAPACITY UP TO 50 TONS 




















KILWINNING. SC COTLAND 








eDARLINGTON.. 85% 





Burner re. at Tir John North Power Station insulated 
with ite and Darlington 85% Magnesia Sections, 
to the nae af the Ivor Power ‘Speciality Co., Lad. 

Do you know that 80% to 99% of the heat loss 
on your boilers, furnace walls or pipe surfaces 
could be saved by the adoption of Darlington 
Insulation. Make use of our Research Dept. 
who will be pleased to investigate your insula- 
tion problems without charge or obligation. 


SONIAAAOD VISANOVSS 


CHEMICAL & INSULATING 
LIMITED 


ENGLAND. 


COMPANY 
DARLINGTON, 

















MODERN 


LIME BURNING PLANT 














TWO LIME KILNS AND TWO DOLOMITE KILNS 





DESIGNERS AND BUILDERS OF PLANT 
for different grades and qualities of commercial 
products of LIMESTONE, DOLOMITE & MAGNESITE 





THE POWER-GAS CORPORATION LTD. 
PARKFIELD WORKS, STOCKTON-ON-TEES 


























EO 


BELTING 


will. run satisfactorily even on wet 
pulleys. It is the one belting that 
withstands heat, steam, acids, alkalis 
and chemicals. 















































Teon is a textile belt, impregnated with 
a special composition, which has been 
proved over more than 40 years. 


Available for flat or Vee drives. 


Booklet “The Driving Code” on 
application. 


FLEMING BIRKBY & GOODALL LTD. 


WEST GROVE MILL, HALIFAX 


London Stores: 1, Broad Street Place, E.C.2 
Stock Delivery from Branches in all districts 























-_ inselieeiseaiemepceneetiiiiaemaie 





omnes Ar anagram of note is Teon” 
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Balmforth Steel Boilers have 
won universal recognition the 
world over for their high 
standard of performance. Only 
the finest quality British Steel 
Plates are used in their con- 
struction, whilst the design is 
the accumulated results gathered 





SIEMENS PROCES 


“HALLSIDE” 
Manufacturers of 





| 














Se: Mild Steel Plates and Sections over a wide 
fom ces ———— ste range for Ship, Boller, Bridge Building and other 
actual experience. construction purposes. 


Boiler Plates. Ordinary and High Tensile. 


Special Steels. High Elastic Limit Steel, “Martine!” 
Steel with high” elastic limit, High Tensile, Nickel 


and other Alloy Steels. 

Copper Bearing Corrosion Resisting 
Steel. C.B.S. Brand. 

Steel Castimgs. Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 

Forgings of every description. 

Tyres and Axles for Locomotives, Carriages and 


Wagons to the requirements of Home and Colonial 


@ VERTICAL CROSS TUBE, CORNISH 
MULTI-TUBULAR, LOCO BOILERS, 
ETC. ETC. 


@ AIR RECEIVERS, FILTER SHELLS, 
STORAGE TANKS, ETC. 


@ EVAPORATORS, FEED WATER 
HEATERS, ETC. 








T. BALMFORTH & CO. LTD., LUTON. 
London : 36, Queen St., E.C. 4. 


PWaveus 


BOILERS 





Ral . 
Bright Steel Shafting and Turned Bars to very fine 
limits. , ; 


BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 























POINTING x 


CONTROL 
MEANS 
ECONOMY ! 


FULL 
PARTICULARS 
SENT ON 
REQUEST 





EFFICIENT 
COMBUSTION CONTROL 


“ SIEMENS ” | 
pm ELECTRICAL CO, EQUIPMENT i 


Ensures positive fuel economy and 


- maximum efficiency in Boiler Control #” capacity 4-operation Automatic Machine (with ball 
and roller bearings). 








As supplied for : 
HEREFORD GENERAL HOSPITAL THE 
APPLEBY-FRODINGHAM IRON & STEEL CO. tele 
PRETORIA STEELWORKS 


SHELL ~-MEX, LTD. 
SALFORD ROYAL TECHNICAL COLLEGE 


MITCHAM WORKS, LTD., ELEC. ENGINEERS i j 
LONDON. PASSENGER TRANSPORT BOARD, GREENWICH POWER STATION 


Ten complete sets of CO, equipment 
p so 2 equip MACHINE TOOL & ENGINEERING CO. LTD. 


—ELLIOTT BROTHERS (LONDON) LTD. SLANEY STREET, BIRMINGHAM 4, ENG. 


CENTURY WORKS, LEWISHAM, S.E. 13 
ESTABLISHED 1800 TELEPHONE : LEE GREEN. 4646 We : 





KIRKSTALL. POWER STATION—LEEDS 
A. E. REED, LTD., PAPER MILLS 
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AND 


LL oLos | 


SELF-cLEANING SF RAINERS 


FOR FUEL, LUBRICATING OIL & WATER. 


FITTED BY BRITISH & FOREIGN ADMIRALTIES & THE LEADING 
SHIPPING COMPANIES ON OVER 700 VESSELS. 
THOUSANDS IN USE ON STATIONARY & TRANSPORT ENGINES. 


A TURN OF THE HANDLE CLEANS THE STRAINER. 














USED IN LARGEST OIL ENGINED POWER STATIONS 








Including :—Battersea Power Station, 
Patented throughout the World. Stepney Electricity, 
Fulham Electricity, 
All British. Barking as 
Deptford ,, ete., etc. 


AUTO-KLEAN STRAINERS LTD., 


Tower House, 40, Trinity Sq., London, E.C. 3. 
‘Phone :—Royail 5044. 














GIMSON & CO, (Leicester) L™: 


SOLICIT YOUR ENQUIRIES FOR ALL CLASSES OF MACHINERY. 


DEEP WELL PUMPS. 
CAST IRON AND STEEL TANKS. 
ALL KINDS OF RIVETTED OR 
WELDED MILD STEEL VESSELS. 
ELECTRIC LIFTS. 
POWER TRANSMISSION. 


ALL CLASSES OF IRON CASTINGS AND ACCURATE MACHINING. 
SPECIAL PURPOSE MACHINES DEVELOPED FROM ROUGH DRAWINGS. 








VULCAN ROAD LEICESTER. 


Telegrams: “‘ Gimson, Leicester.” Telephone : 60272 (Three lines) 




















SS "TOES Fe Des et Scaivrions 

















WRIGHT, ANDERSON & Co. Ltd. “ontyne. 


TELEGRAMS: “CONSTRUCT, GATESHEAD.” TELEPHONE: GATESHEAD 72246 


DONKIN 


AIR 


COMPRESSORS 


High Speed, Vertical, 
Single - Acting 
Reciprocating Type 


For pressures up to 100 Ibs. per sq. inch 





SPLASH LUBRICATION 
WATER COOLED CYLINDERS 
HAND UNLOADING DEVICE 


Can be supplied driven by Gas 
Engine, Electric Motor or Belt. 








THE BRYAN DONKIN CO. LTD. 


FIG 858 CHESTERFIELD. 

















i LIMITED 





This navigable river proved an 
INSUPERABLE OBSTACLE to 
the CONSTRUCTION of a 
railway but not for one of our 
MONOCABLE ROPEWAYS. 
Still the most efficient and 
economical means of transport. 





All-in operating costs on some 
of our ropeways are under a 
penny per ton per mile. 





For illustrated pamphlet of Monocable and Bi-cable ropeways apply to :— 
152, GREAT PORTLAND STREET, LONDON, W.!. 
Telephone: Museum 0831/2. Telegrams : “‘ Ropeways, London.” 





RELIANCE STEEL WIRE WHEELS 


for power brushing in Heavy 
Metal Industries. 






FOR CLEANING 
CASTINGS & METALS 
OF ALL WEIGHTS 

AND SHAPES. 


Centre Bush Type, No. 1332. 


For removing rust or scale from 
metal work, and burrs from gears. For buffing 
welded joints and tubes. For brushing aluminium. 


Portable Cup Type also made, No. 2383, for taking to 


the job. 






Great Hampton Street, 
B i R M i N G H A M, 18. Type used on Lathe or Motor Polisher 














—y, 

















STEAM DRIVEN 
E &J © GENERATING SETS 


SINGLE CYLINDER 
OR COMPOUND TYPES 
BACK PRESSURE ENGINES 
FOR EXHAUST HEATING 
INSTALLATIONS 


SHIP LIGHTING SETS 


EASTON & JOHNSON, Ltd. 


ENGINEERS, TAUNTON, ENGLAND 

















Telegrams: “*EASTWALD,” TAUNTON Telephone: TAUNTON 3146 








SUPERHEATERS 


For all Types of Boilers. 
10% TO 20% 
SAVING IN FUEL. 


Also 


Improved Working of 
Steam Engines & Turbines 


Steam transmitted 
long distances without 
condensation. 


T. SUGDEN Liz. 


180, FLEET STREET, 








LONDON, E.C. 4. 
Telegrams: TUBULARITY, FLEET, LONDON 
" isan cg “a , Telephone: HOLBORN 4231. 
DOWNTAKE SUPERHEATER AS APPLIED TO LANCASHIRE BOILERS. Representatives in all Principal Townsh 
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\ pecialists 
in 


Industrial 
Plant... 
















































Our reputation as Boilermakers and Steam 
Engineers is too well-established to need 
stressing. 


Equally well-known to most people is our 
wide range of manufactures for many great 
industries, such as Chemicals, Rubber, Arti- 
ficial Silk, Soap, etc. etc. 





We invite your enquiries for any plant you require. They 
will receive prompt attention, and our vast experience ensures 
that, however stringent your requirements, we can satisfy you. 








FOSTER, YATES anp THOM, Lrp_ 


CANAL eORUR Bp). as 
BLACKBURN 
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These trucks will solve your 
goods - handling problems 


200 tons handied in a week 
Weekly mileage, 50 
Initial cost saved in 6 months 


These statements, which can be substan- 
tiated by actual results in use, require no 
elaboration. From the bare facts it is easy 
to visualise the definite savings which 
Ransomes’ Electric Trucks will effect in all 
places where goods have to be handled. t 




















—Ransomes: 


ELECTRIC INDUSTRIAL TRUCKS. 


Powerfully built to stand up to hard, rough work, these trucks will give 
many years of useful service, and other features which will commend 
them include low running and maintenance costs, reliability, simplicity, 
silent running and cleanliness. Numerous models can be ae 


RANSOMES, SIMS & JEFFERIES LTD., 
Orwell Works, IPSWICH, ENGLAND. 







a oF 
: 














By mutual agreement the selling agency of Messrs, R, A, Lister & Co., Ltd., for 
these trucks has besn terminated, and enquiries should, in future, be pe to 











HOLFOS BRONZE... 


— 





The quality of the bronze used in a worm wheel is 
not the only factor which influences the performance 
of the gears, but it is certainly one of the most 
important details. It affects to a large extent the 
wear resisting capacity, and to a less extent, the 


efficiency of the gear. 
Different conditions of service require different types 


of bronze and different methods of casting the bronze ; 
for instance, where high speed jis the main factor to 


eeeeAND ITS 
APPLICATION TO WORM GEARS 


contend with, this calls for a different grade of material 
to a low speed heavily loaded gear. 


Our long and varied. experience in the production 
and application of phosphor bronze castings enables 
us to select exactly the right conditions to suit a 
particular purpose. 


Our various grades of ‘Holfos’ and Super ‘Holfos’ 
Bronze have a world-wide reputation for their consis- 
tency and reliability under all service conditions. 


JOHN HOLROYD wo CO. LTD. mnunrow—.ancs. 


WORM GEARS —BRONZE— MACHINE TOOLS — 











Jani 1, 1937 THE ENGINEER 75 











Transformer 
Fire 
Causes Little 
Damage 


A surprising statement, but 
one which can be proved by 
demonstration 


Hidden by the blaze seen in the illustration 
alongside is a transformer which has been 
deliberately set on fire hundreds of times. 
It is open for inspection at any time and 
shows little trace of this unusual treatment 
because the transformer and the cubicle 


in which it is housed are protected 





against fire. by 


THE “MULSIFYRE” SYSTEM OF 
EXTINGUISHING OIL FIRES 


The “ Mulsifyre” system is now generally accepted as THE scientific method 
of extinguishing inflammable liquid fires and has been widely applied to all 
electricity power station risks. It has been adopted by leading authorities for the 


protection of Turbo-Alternator Lubricating Systems as well as for Transformers, 





Switchgear and other equipment in modern power stations. 


Seeing is_ believing —— call and see the most convincing fire demonstrations 
ever staged to represent actual power station conditions. Demonstrations any time 
by appointment. Write for pamphlet entitled “The ‘Mulsifyre’ System of 
Extinguishing Inflammable Liquid Fires -— As Applied to Power Stations and 








Sub-Stations.” ; 


) att, Park Works, Manchester. 0) 


5 >’ a = —— LONDON OFFICE: Park House, Great Smith St., S.W.1. “7—— 
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SEIRBING BOILERS At FULHAM 


one of tne 





Townmead A REPEAT ORDER 
@eltinial 


These boilers were designed, manu and erected by the 


FOR TWO AODODI- 


TIONAL BOILERS IS | 


Stirling Boiler Co. Ltd. Each boiler has an evaporative capacity AT PRESENT UNDER 


| 
of 260,000 Ibs. of water per hour at 625lbs. pressure per sq. in eeracTuaae 
and 850°F final temperature. EE 


Riutad 
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Enclosed Double-helical Cut Gear Drive from 200 H.P. Diesel Oil 
Engine, with two clutches for connecting and disconnecting two 
separate batteries of Machinery. Fitted with “ Acme” Release Gear 
so that in the event of accident the whole battery can be disconnected 
instantaneously from any machine without stopping the engine. 


Our clutches are dependable for regular service under severe 


conditions. They pick up the load smoothly and gradually. 
No shock. No jar. Longer life for belts and ing. 


Models available to suit practically all conditions. Further 


details on request. 
Machine Moulded and Cut Gears a Speciality 


We have over 8,000 wheel block patterns in stock, and can give 
prompt deliveries of moulded gears in any quantities. 


Write for Illustrated Catalogue—Post Free from 
PATENTEES & SOLE MAKERS :-— 


BRIDGE &Co.fyD. 


I, 
ENGINEERS, mn Ok BRASS FOUNDERS 









Castleton. Manchester... 
4 a at :—ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 $ 

















Built to a specification that 

is rigidly adhered to—Results 

in Ball and Roller bearings 

with the longest life and Pa 
minimum friction at all 

speeds or loads. 


_ BEARING CI 





Y RANSOMEAMARLES 
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c™eournes 


Ihe Great Power Saver-— 


AMOUS since the year 1873 when it was first 
introduced into the markets of the world, Came] 
Hair Belting has long been recognised as the 
Great Power Saver and most efficient power 
transmitting medium. 




















Its users know from experience that it will last longer 
and transmit more power than any other belt—they 
appreciate its unfailing frictional grip which remains 
active throughout its long life, and on severe and 
difficult drives—especially where the load is a varying 
one—the strength and elasticity of Camel Hair Belting 
stands pre-eminent. 


These are facts which every engineer and power user 
generally should appreciate. 


Just as the 30-inch wide Camel Hair Belt shown below 
is giving maximum eff- 
ciency in a works in 
Egypt—so can it serve 
you. 


INVENTORS AND SOLE MAKERS 


F. Reppaway «C° L” 


PENDLETON - - MANCHESTER 
AND BUSH HOUSE, LONDON, W.C.2 























REDDAWAY for RELIABILITY 
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THE GENERAL REFRACTORIES 
GROUP OF COMPANIES 


An alliance of producers of heat resisting and heat insulating bricks and cements, and 
refractory materials of every description:s—Ayrshire Bauxitic Clay, N. B. Allen, Armitage’s, 
Castlecary, Coolee, Foster’s, Glenboig, Guiseley Silica, Hinchcliffe’s, Jethro Chambers, 
Llangennech, Lowood’s, R. B. & A. Lumb, Meltham, Moler, Pickering Sand Co., John 
Stevens, Stormy Products, Turnbull’s, Welsh Refractories. 


has the following policy :— 


To continue the re-equipment of the whole of the works in the group 
and the extension of their means of production until their PLANT 
AND MACHINERY ARE EQUAL TO THE MOST MODERN 
AND EFFICIENT in the world. 








































To extend existing laboratory facilities by the con- 
struction of a large completely equipped and staffed 
CENTRAL RESEARCH LABORATORY at least equal 
to any in Europe and under the most eminent 
control available. 

A FEW OF THE PRODUCTS 


OF GENERAL 
REFRACTORIES LIMITED. 


To concentrate on the production and supply heat 
resisting and heat insulating goods of the highest 
possible quality at the lowest price consistent with 





SILICA BRICKS 
































such quality. To investigate: and adopt every known LOWOOD 
means of improving the quality and suitability of ae 
refractories and heat insulators, and ee 
follow every advance made in _ the FIREBRICKS 
. ‘ GLENBOIG 
sphere of refractories and heat insulation STOUR 
; DYKEHEAD 
in every part of the world. CABTABCARY 
WHITE CARR 
LLANGENNECH 
* BASIC BRICKS 
SAXPY RE 
DIAZITE 
WORKS SUPERMAG 
. “ INSULATION 
On the right we illus- INSULITE 
trate five of our works. AMBERLITE 
These number nearly SCONOMITE 
gighty< ae with : CEMENTS 
quarries and mines— SINTEX 
i PYROLYTE 
and are situated SILICA CEMENT 
throughout the world DURAX No. 3 
AMOROC 
DURAX No. | 
In view of the great interest DURAX No. 2 
now being taken in the saving of GROUND GANISTER 
fuel by means of heat insulation GLENDOLINE 
by almost all consumers of a 
coal and gas, the Company REFRACTORY HOLLOW 
= has associated itself with Inter- WARE 
national Diatomite Co., Ltd. SLEEVES 
and Moler Products Ltd, in the development of this branch of aa 
the busimess on a large seale. Ata time when the cost of fuel 
and transport is high, manufacturers are paying particular SILICA AND MOULDING 
attention to the complete insulation of their furn asam SANDS 
of reducing fuel comsumption. In Diatomite lies one of the + a RL, ene 
remedies. It has other qualities for use in building construction, Somerford and coarse) 
as a means of maintaining an equable temperature and ab wot TY low 
bringing about the reduction of noise. It is used also for York Yellow Levenseat 
“ Mansfield Rock Sand 
filtration in numerous processes, as a filler for flooring No. § Blase Zenith 
compositions, an addition to cement, and for use in abrasives Hensall os is 
and absorbents. 














* Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES | 


LIMITED 





a pa aes Telegrams : 
effield 31113 enerax ouse, Sheffield « r 
enefax, Sheffield. 
(6 lines). 9 fax, fi 
reed pred : SCOTTISH OFFICE: SOUTH inne OFFICE : MANCHESTER OFFICE: PARIS: 6, RUE CHRISTOPHE COLOMB AND OFFICES, WORKS 
ADAM STREET, W.C.2 a. weer ae STREET Hl, WIMD STREET, 9, ALBERT SQUARE BELGRADE: |, NEMANJINA BRANCHES OR AGENCIES 
Telephone: Temple Bar 7361 SWANSEA Telephone: Blackfriars 6130 . 
Guetta Telephones : 6108, 6109, 6110 Telephone : 3680 Telnenaane i BRUSSELS: SHELL BUILDING THROUGHOUT THE 
enefax, Rand, London” Telegrams. “ Genefax, Glasgow” Telegrams : ‘““Genefax, Swansea” “‘ Genefax,  Pencheeeer* ATHENS: 4, STADIUM ST. WORLD 
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ARV - ABBOTT & CO. «wiwanx) LT 
RELIEF VALVES | 


to the specific requirements 
of our customers. 











Makers of all types of repetition 


THE products from the bar in all metals. 
E eT Co aman came i ag Se 


DIESEL ENGINES UP TO 800 H.P. I 


She Master Roll Metal 





OIL & PETROL ENGINES 


SIZES.1% ro 480 B.HLP. 
















LONDON: BUSH HOUSE . ALDWYCH W.C.2 
Works: YEOVIL, ENGLAND. 












































So 


3 GIVES GREATER STRENGTH 
GREATER DURABILITY 


ADAMITE IMPARTS THAT SUPERIOR FINISH 
MADE IN STEEL OR IRON 


R. B. TENNENT L™ 


WHIFFLET:gFOUNDRY 



































COAT BRIDGE: scottano 
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AUCTIONS. 





ESTABLISHED IN BILLITER SQUARE IN 1807. 


FULLER, HORSEY 


SONS anp CASSELL, 


11, BILLITER SQUARE, 
FENCHURCH STREET, E.C.3 


MACHINERY AUCTIONEERS, 


SURVEYORS AND VALUERS 
MILLS AND MANUFACTORIES, 


ENGINEERING WORKS, &c. 





-  §ITUATIONS WANTED. 
Continued from page 2. 





Seer he (43), A.M.I. Mech. E., with Experience 
eer and chief draughtsman, 
DESIRES CHANGE. Experienced in industrial engi- 
neering, power house installations, oil processes, car- 
bonisation plants, and combustion engineering. 
Would undertake a representation.—Address, 
P2491, The Engineer Office P2491 B 


ECHANICAL ENGINEER, First-class Organising 
BA ability, on disciplinarian, many years’ 
factory_experi just di last position ten 
years, DESIRES POSITION with ‘prospects ; under- 
take lay-out, installat: on. and maintenance of steam, 
mechanical, ‘electrical, cal or textile plants.— 
Address, P2486, The ihaginesr Office. 248) 


ECHANICAL ENGINEER, with Several Years’ 
pA success executive position in production, 
grey iron, malleable (standard and short cycle), and 

es ee pe 
: iar an - 
tion of new departments ; aualied by education, 
experience and good to supervise organisa- 
tion and manufacture as works manager or super- 
intendent.—Address, ‘P2as9. The, Engineer CS 











MP Taboratory or REQUIRES POSITION in 
Laboratory or eee reatment Department ; ten 
years’ 


industry and 
P2484, The Engineer Office. 


’ WALLACE A. D. HARDING, M.LC.E 
I ‘M.I. Mech. E., M.1.L.E., Chief Mechanical — 
neer of the Rio-Tinto Company, mited, is retiring 
trom active service in Spain at the end of January, and 
OFFERS his SERVICES as CONSULTANT. 
ADVISORY CAPACITY, to Boards, Co: 
nts. has 40 years’ experience 
Spain) over a wide range of mechanical work, including 
railways, transport, mines machinery, and 
general engineering —For further information and 
terms apply to the above at 50, 
London, E.C.3. 


PEN for IMMEDIATE APPOINTMENT, MECHA- 
NICAL and ELECTRICAL ENGINEER, 25 years 
constructions, nem and works neer ; 
station, iron and steel works, foundries, coke ovens, 
1 





itecross-street, 
P2479 B 








blast-furnaces, collieries, copper mines and genera. 
engineering lant. Excellent credentials. ain, 
8734, The Engineer Office. 8734 B 
et ae AN ENGINEER ( ¢! DESIRES 
FRESH O Ry oy 


PENING ; experienced 

and electrical engineering ; adaptable, seedless 
references and qualifications.—Address, P2487, The 
Engineer Office, P2487 





By P. LITHERLAND TEED, A.R.S.M., 


and other Government work. 


laneous.—Index. 


In Medium 8vo. 
pages . . . . s - 


C. GRIFFIN & CO., LTD., 
42, 


A New Book of Importance ! Just Published 


DURALUMIN 
AND ITS HEAT-TREATMENT 


M.1.M.M. (of Messrs. Vickers (Aviation),* Ltd.) 


A New and Most Important Book for those engaged in Aircraft Construction 
Contains original information, and is both 


complete in its scope and meticulously accurate. 


Conrtents.—Introductory—Development of Duralumin—Function 
of Constituents—Age-Hardening—Heat-Treatment—Annealing 
—Properties of Annealed Duralumin—“ Normalising ""—Age- 
Hardening : Further Considerations—Effect of Stove-Enamelling 
Temperatures—Deleterious Effects of ‘‘ Normalising 


**__Miscel- 


With 20 illustrations (including 3 plates), and 61 Tables. 


Price 12s. 6d. net. Post 6d., Abroad, 9d. 


TECHNICAL PUBLISHERS SINCE 1820, 
DRURY LANE, LONDON, W.C. 2. 











FOR SALE. 


AUCTIONS. 





OILERS. "i Second-han‘ Lancashire, 

Cornish, shoe, ertical, vad Boiler-house 
Eauipnent -GRORGE HEN, 
Ltd., Wood-lane, London, W.12; 
Works, nr. Leeds &c. 


F°% SALE, THEODOLITE 
RAWING INSTRUM ENTS, BROOD. HAND. 
CLARKSONS, 338, High Holborn, W.C. 
eo Gray’s Inn-road.) 


res SALE, LEV 
WING Ins STRUM ENTS, aT gpa 
CLARESONS. 388, High Holborn, W.C 











(Opposite Gray’s Inn-road.) * Ex. 
REENS ECONOMISERS, 240 Pipes, New 1924, 
in — 180 Ib. ———s | pressure. —JOHN CASH- 
MORE, Ltd., Newport, dee. 
a 





RAULIC. — EVERYTHING RAULIC ; 


A RS, PRESSES, &e.— 
GEORGE COH SONS and Pas , . eet 
lane, Shepherd's usb, . London, W 
Sve TIME CHECKING = “FoR SOaTING 

TIME RECORDERS (all makes) for quick cash 
sale, Exceptional condition.—Address, 8687, The 
Engineer Office. 8687 G 


THO* Ww. WARD LTD. 








We_ have a Large of High-grade Modern 
MA’ peas - TOOLS a available for delivery from 
nspection r Drive 


stock. 
Single Palley Drive Machines. 
5-T mith ” LOCO. STEAM = 
. ser, Jib, 100 Ib. W.P., axles T geared. 
ITTO (new 1928), Soft. Vib. 100 ib. 


(new 


$-Ton * Di 
W.F — spur geared. 
4 yg BOILERS, 1i6ft. 2in. by 11ft. 6in., 
BOILERS, 15ft. 9in. by 12ft., 180 Ib. 


Write = “ pai ” 
*Grams, Forward, ‘ 23001 (12 lines). 
ALBI oN Wonks, Phone, 23001 





IN. Centre LATHE, be Butler. 
Double geared slid . surfacing and sc 
tti on box end gap bed 27ft. Gin. fone : 








OREMAN ERECTOR DESIRES CHANGE, Con- 

struction or maintenance; experienced with 

steam-raising, oil-refinery plants, stesiwork. pipe Pome 
&c.—Address, P2482, The Engineer Office. P2482 3 





WORKS INSPECTOR ote MACHINE SHOP 
FOREMAD 


{EN. ENGINEER, 18 Yrs. Machine Shop Foreman, 
2 yrs. chief wks. inspector, experienced in eo 
ordnance, ia railway, press tools, &c. Last 6 y: 
on shell, 5001b. bombs, &c. Acquainted with 
Admiralty, War Office, and Air Ministry requirements. 
Exc. references.—Address, P2480, The Engineer Office. 
P2480 B 





MISCELLANEOUS. 


1937 EDITION—FREE. 





AMEEaSS ENGINEERS. oer new 268-page 
k shows clearly how to secure a recog- 

nised — qualitication, such A.M.L. Mech. E., 
A.M.LE.E., M.L.A.E., A.M.LW.T., -A.M.LRB.E 
We guarantee ““NO PASS—NO FEE.” Our book 
all branches 


outlines over 150 Exams., and courses in 
of Civil, Mech., Elec., tor, Television, and 
Aero Engineering, Building, Government employment, 
&c. In your own in its, we advise you to send for 
your copy of this ealightening Handbook to-day— 
FREE and without obligation.—BRITISH INSTI- 

EERING TECHNOLOGY, 22, 


Shakespeare House, 17-19, Stratford-place, a. 





Vi FUNDS AVAILABLE for the oe. 

VERSION of any sound business into PUBLIC 
COMPANY.-—-Inquiries from principals, = solicitors 
or accountants only.—Address, P2488, The Engineer 
Office, P2488 1 


FOR SALE. 


HDS 


Tess ES fie a — yu No. 370 Open Fronted Power 
OHN HANDS Style S.C. No. 6 Double Sided Geared 
Bsc 225 tons pressure, 2}in. stroke, 26in. between 


prights. 
LISS No. 202.8. 5 slide Open Fronted Power Press, 


stroke of slide 7in. 
_ No. 02 Open Fronted Double Crank Power 


» ress, bed area 46tin. by 23in., stroke 2in., weight 
ms. 
LISS No. 19 Inclinable Power Press, 2in. stroke. 


YNOCH No. 18 Geared Toggle Drawing Press, 15in. 
stroke, — 4+ tons. 

LI8s a Double Sided Geared moeking and 
Reduc 2 90 pressure, 8in. stroke. 

LISS No S. W. Bucket Wiring Press, 15in. stroke. 


AYLOR & CHALLEN No. 266 Double Sided Presses 
ae double roller feed, 2in. stroke, 18in. between 
uprig' 
DRIANCE 59.8. Straight Side Double Crank Press 
tie rod construction, — stroke, 54in. between 
tons. 


uprights. Approx. weight 
H= “PRESSES in ail izes, 
Al! machines are reconditioned in our own works. 


F. J. EDWARDS, Lop., 
359-361, EUSTON ROAD, LONDON, N.W.1 
Telephone: EUSTON 4681-2-8-4-6 (Five lines). 








m 





Lathe 
lathe takes 18ft. 6in. ote 4 centres and swings 6ft. 
diameter in the gap. 


Stock. 
STHOMAS MITCHELL & SONS, Ltd., Edgar-street, 
Bolton. "Phones 301 (3 lines). ‘Grams, Realize. a 

q 





30°% by 7ft. LANCASHIRE BOILER and 
UPERHEA 100 lb. working pressure, 
a and ager by us in 1927, but never worked. 
be in London.—H. and T. DANKS 
(NETHERTON), Ltd., Netherton, Dudley. 8628 a 





"PHONE 98 STAINES. 
NOMIC re ae. by 8ft., 150 lb. w.p. 
> ae Allen STEAM SET, 220 volts D.C. 
=. ts yd LOCO. TYPE BOLLER, by Marshall, 


16 N. iP. Ruston PORTABLE STEAM ENGINE. 
TWO 25-EW STEAM SETS, 220 volts D.C, 
> ages CRUDE OIL GENERATING SET, 230 volts 


r BOILER FEED PUMP, 5000 galls. per hour. 
Cochran BOILER, 10ft. 3in, by 4ft. din’ ++ 100 1b. 


w.p. 
HARRY H. GARDAM and ©O., Ltd., Stale 
a 








No. 19 Inclinable Power Press, 3in. stroke. 
BLISS No. 21-B Geared Inclinable Press. 

ne) and CHALLEN No. 5 Double-Action Draw- 
HO RDERN ‘and MASON No. 134 Double-Side Geared 
Reducing Press. 
RASKIN 100-ton Geared Eccentric Press, adj. stroke, 


WIENGA \BTEN 26in. gap, 1/8in. Power Rotary Shear 
Shearing 





Power-Operated Paper 


ine. 

POLLOCK and McNAB  6¢in. 
capacity 1 5/8in., cone drives. 
MONARCH Er by 6ft. A.G.H. Lathe, 40in. between 

a. 1/16in. hollow spindle, Norton type 


ARCHDALE 4ftt. pa 
Machine, low base, s.p.d 
KEMPSMITH No. 1 Universal Miller, table 394in. by 
8tin.; cone drive, back bean 
BROWN and SHARPE No, 2-B Plain Miller, table 
saowien of us. 8.D. 4. 


centre Capstans, 


Drilling and Tapping 


SHARPE No. 2 Surface Grinders, with 

Magnetic ‘one ke. 

RUSHWORT 16in. stroke Slotter, 32in. diam. 
revolving table, cone drive. 

LANDIS lin., Ifin., and 2}in. Single-Head Bolt 
Threaders. 

HERBERT 10in. by Sin. Hacksaws, stroke 6in., 
f. and 1. pulley drives. 

We can su; y suitable SECON DHAND 


MOTORS for rarigiag these Machine Tools. 


GEO. COHEN, Sons & 00 Lrp., 


SUNBEA ROA 
PARK ROYAL. LONDON. Pew. 10. 
*Phone : Willesden 0944 
Nearest Coe North Ac’ a (Central, ee Rly.). 
CORPORATION. STREET 7 
BIRMING 


HAM. 
*Phone : Central 2751. 


Spencer-Bonecourt 
Patent Waste Heat Boilers. 








32, Farringdon Street, London, B.0.4. 


BY ORDER OF COVENTRY GAUGE AND TOOL 
CO., LTD., WHO HAVE REMOVED TO THEIR 
NEW WORKS. 


COVENTRY. 
Henry Butcher and Co. 
will OFFER FOR Ain by AUCTION (unless 
on TUESDAY, 


previouss ool) on the PREMISES 
JANUAR TRST LOT, 


- 1937, at 11.0 a.m., asa F. 
thet Important 


MODERN SINGLE - STOREY 
FREEHOLD FACTORY 


known as EARLSDON WORKS, Earisdon - street, 
bg _fovering. | . SITE AREA of ONE “ACRE: 

dings intercommunica contain a 
Total nals Spach of 41,500 8Q. FT. ‘All Services 
are installed ‘acant Possess 


jon on completion. To 
bet followed in - in ool OF ¢ 
250 ENGINEERS’ CHINE TOOLS 
(including, in addition to various Machines released 
by the above Company on their removal to New Works, 
other Machinery removed for convenience of Sale). 


nag CAPSTAN and OTHER LATHES. Hans 
y Herbert. arner ani pweeey, ader. 
American Took Works, _Datling an Sellars, Deat 


d G Lang, & 
VERTICAL. CAL, HORLONTAL, and UNIVERSAL 
G E 
cr . Brown and Sharpe, Herbert, Becker, 
VERnica, and RADIAL DRILLING MACHINES, 
Pollard, » Mi 


ueller 
"GRIND by Churehill, Norton, Brown and 
S) Landis, Blanchard, 
G. SENDEE. Be. oy. Pratt and Wpiten. 
A rown and Sharpe, Cleveland, 
Gridley, &c. 


GEAR CUTTERS, by Fellows, Gleason, Gould and 
Eberhardt, Schuchardt and Schut' ; 
&¢., together with verious other ines and Equip- 


ment, 
and Catalogues (when ready), of 
BAND HATTON and CO., Solicitors, ‘- 11, 


street, Covent: or of 
Messrs. HENEY & BUTCHER pad ta Auctioneers, 
63 and 64, Chancery-lane, London, W.C. 





MACHINERY, &e., WANTED. 


Aaa PERBESS Ltd... nae a PAY BEST 
RICES for SECOND-H. — ormen TOOLS 

in aod condition, by dee wel 
Write, wire, or "phone, and our ar representative will 


telegrams, ‘* Lathe, 
5620 F 





1. 
Ks aa 8781 Coventry ; 


Cov 
EGREASING PLANT WANTED, Suitable for 








Cleaning Machine and Engine Components. 
State where seen.—Address, P2481, The Engineer 
Office. $1 F 

ECOND - HAND ELECTRIC OCmeeeD 


FOUNDRY CRANE, 5-ton lift, 45ft. 
8-motor, 500 volts, 50 cycles, 3- _— 
SECOND-HAND CUPO. 5 tons 
_ Oo Underdriven SAND MILL, 5ft. 
Ltd., 
F 


Tpartibeiars to Rel ms negli (Metallurgists), 
Mowbray: Sheffield, 3 8728 


-street, 





PATENTS. 


N. & W. 8. SKERRETT, Chartered Patent 
Agents, 88-90, Chancery-lane, London, W.C.2 
8837), and 24, Temple-row, cues | 2. 

4 





ad 
(Hol. 





NURBMARINE SIGNALLING APPARATUS of New 
and improved forms and like devices, including 

A for Finding by Electrical and 
Acoustical Methods: Distance Finding, Acoustic Depth 
Sounding and Analogous Purposes, including Appara- 
tus for Sound Reception, have heen completely and 
suceessfully developed by the SUBMARINE SIGNAL 
OOMPANY, and are now heccene goed oe its London 
establishment, which is prepared to M E 
= INSTALL every type ot this — of EQUIPMENT 
requir The apparatus produced 

she Company is covered by the ' following British 





Ke) 
> 




















patents :— 
196,100 350,286 388,567 
222,187 352.957 391,393 
226,489 ,089 406,903 
227.7! 361,566 408,867 
244,398 363,319 11,000 
246,431 363,407 411,599 
7.025 365,318 421,338 
257,552 378,033 421,522 
304,9: $80,651 423,205 
309,901 361,284 433,583 
314,422 383, 434,554 
For further information ae for description and 
speci of a ew oy ie aes % 
application should made the 
a NAL COMPAN a foxpow, “cimited” bad 
reet, London, S -W.l. 





HE OWNERS of BRITISH PATENT No. ania 2 
Slide-rules for on Engineers. 
SIROUS of ARRANG oe Li CENCE o or otherwise 
for the id DEVELOPMENT of the 
invention in Great Britain. Pd Pe yy 
in the first instance, GARDNER and 
SON, 173-4-5, Fleet-street, Tonden:, .7 C.4. 


ae PROPRIETORS of BRITISH PATENT No. 


12,980, for apnprovements Doan pniiee 
ane Saree are D. of 
ae oa CES 





— 
yin ewan ete ts 


AUCTIONS. 


WHEATLEY Kink, Price & Co. 


(ESTABLISHED 1850) 








SPECIALISE IN 


VALUATIONS 


ENGINEERING & MANUFACTURING 
PROPERTIES, PLANT & EQUIPMENT 


OF EVERY KIND 


Expert advice given upon all 
questions of Security for Debenture, 
Mortgage and Investment purposes, 





WATLING STREET, 
E.C. 4 


46, 
LONDON, 
Telephone: CITY 2836. 





Railway Switches & Crossings, 
LES, WATER or, TANES, 
PIPES, BRIDGES and ROOFS, 


ISCA FOUNDRY CO., Ltd., Newport, a. 
Offices, 53. Victoria-street, ‘s.W 


osser and Russell, Ltd., 


Mechanical Engineers. Queen's Hammer- 
smith, W., UNDERTAKE SPECIAL MACHINE WORK 
of any yoo work up 

*Phone : a 967 


to 10ft. diar. 
EDUCATIONAL. 


Lonadon 














COURSES 
CORRESPONDENCE. & & PRIVATE TUITION 


INST. CTY civil, vy a Bake Stract. E.. 


W. PHILLIPS, 
B.8e.(Hons.), vase Me Inst. C... AML Struct. E.. ane 


Prospectus and 
65, CHANCERY CANE, LONDON, W..2. 
Telephone: HOLBORN 3396. 





T.1.G.B. TRAINING 
FOR RESULTS 


Recent Examination Successes). 
ist PLACE—A.M. Inst. C.E. (Sections A & B) 
“BAYLISS” PRIZE—A.M. inst. C.E. 
“HONOURABLE MENTION "—A.M.1. Mech. E. 
(Sections A & B) 
S$ FIRST PLACES—Ro Aeronautical Society 
(Assoc. Memb, Exam. 


520 out of 534 Candidates presented at recent 
examinations successful. 


97%,—the average yearly Pass Percentage. 
.B. is to be coached ft 
To Ze tosel wie with gp oo fe by one | 
neering 8 fy by Ty at ae 
choice 7 pan by ah aa in the r. 4 
and the only complete guide to profesienal qualifications 
and regulations—to :-— 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 












76, Temple Bar House, London, €.C. 4. 
(Founded 1917 19,000 Suecesses) 
WORK WANTED. 

and T. DANKS 
in, putley, 
yl -F i a 
bow f of —y— Hovalty, would 
be glad to hear from 
rt Works = [EP 
Manufacture of 8 
ppeccases. Pressure Vessels, 


Hydraulic Presses, Furnaces. 
Riveting Machinery. Welding Plant. 
AFACHINE WORK to 

M Boring, Milling, iaaiee ae iting. 
Broaching, Thread Milling 

HAYWARD, 





large or gt 
«Re Unites 











INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Tron. or are Black or Machined, 
o 20 Tons. 








ELEVATORS and CONVEYORS. 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS. 
SEWAGE SCREENING & RAKING APPARATUS. 
TRAVELLING DETRITUS ELEVATORS. 


$.$.STOTT& Co, HASLINGDEN, Nr. Manchester 














BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER, Ltd., LEEDS. 





Great Britain for the tstons by 


Pignona® Reveine, LIMITED, 





of Middlesex. 34/5 


1 Tale. E.C.1, ba ‘weakly by 
Seopa, fe ete 
i. in of 8t. 
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THE RENOLD AND COVENTRY CHAIN 


Also manufacturers of chain drives, couplings, speed transformers, chains for conveying and elevating, etc. 








“iti, i = — 
Rana = LJ _| 1E 


OFFER FOU THESE ADVANTAGES 
4 Versatile application 4 Simply controlled, close 
adjustment 
2 Unequalled low cost 
5 Will run in oil 
and compactness 
3 Positive disengagement 6 Despatch from stock 
for catalogue Ref. No. 116/11, giving complete dimensional information 
and diagrams. 


COMPANY LIMITED MANCHESTER ENGLAND 






























RUHRSTAHL A. G. 


STAHLWERK KRIEGER 


: DUSSELDORF GERMANY _j 


500 B.H.P. 8 Cylinder 
Brotherhood High-Speed 
Diesel Engine coupled to 
a dynamo. 


About forty per cent of the break- 
downs occurring in Heavy Oil 
Engines are due to the failure of the 
valve gear. In the Brotherhood- 
Ricardo High Speed Engine a single 
sleeve replaces the inlet and exhaust 
valves, cams, etc.. of the normal 
four-stroke cycle engine. 


A recent examination of a 300 B.H.P. 
Engine after over 7,600 hours of 
heavy duty showed that the wear 
on the sleeves and driving gear was 
negligible. 

Range of powers 40 to 500 B.H.P. at 
1,150 to 800 R.P.M. 


SPECIALISTS IN 
COMPRESSORS, 
STEAM ENGINES, 
TURBINES, PUMPS, 
REFRIGERATING 
MACHINERY, ETC. 


Write for particulars. 


PETER BROTHERHOOD L” 
PETERBOROUGH 


























The Engineer 


28, ESSEX ST., LONDON, W.C.2. 











Retains oil, petrol 
and spirits 


ANGITE is a_ highly resilient jointing 
material which contains no_ rubber, 
and resists oils, spirits, benzol and petrol. 


It is supplied already cut to any shape and in 
any thickness, plain or reinforced, to any 
desired special cross-section ; or in sheet, 
strip or block form for users to cut from. 


Owing to its extraordinary resilience, Langite 
makes a sound joint without demanding heavy 
mechanical pressure on the joint faces, and may 
be used upon uneven or unmachined joint faces. 


Langite joint washers are used on electric control gear and trans- 
formers, upon marine engines, commercial and private motor 
vehicles, upon aircraft, in pipe joints, for oil-retaining rings on 
running shafts, upon coachwork as a resilient mounting for 
glass; and for a wide variety of other purposes. Langite 
inspection and testing facilities have received A.1.D. approval. 


THE CORK MANUFACTURING CO., LTD. 
SOUTH CHINGFORD LONDON, E.4 
Telephone: Silverthorn 2666 (7 lines) 

(Associated with Fiexo Piywood Industries Ltd.} 





BETTS PETRONBELS, 
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